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INTRODUCTION 


PURPOSE 


The  Apollo  Operations  Handbook  (AOH)  is  the  primary  means  of  documenting  LM  descrip- 
tions and  procedures.  The  AOH  Is  published  In  two  separately  bound  volumes.  This  Information 
Is  useful  In  support  of  program  management,  engineering,  test,  flight  simulation,  and  real- 
time flight  support  efforts. 

DESCRIPTION 

Volume  I describes  the  LM  subsystems  and  equipment. 

Volume  II  contains  crew  operational  procedures:  normal,  backup,  abort,  malfunction, 
and  emergency.  These  procedures  define  the  sequence  of  actions  necessary  for  safe  and  effi- 
cient subsystem  operation.  The  procedures  are  verified  during  vehicle  and  component  testing 
and  simulations. 

Normal  procedures  are  used  when  all  subsystems  are  operating  properly.  Backup  proce- 
dures are  used  to  accomplish  the  objectives  of  the  normal  procedures,  when  equipment  failure 
or  other  anomaly  prevents  use  of  the  normal  procedures.  Abort  procedures  cover  crew  activity 
for  abort  modes.  Malfunction  procedures  provide  symptoms,  diagnoses,  and  corrective  actions 
for  subsystem  malfunctions.  Emergency  procedures  deal  with  situations  that  require  Immediate 
action  to  avoid  or  alleviate  a hazardous  condition. 

Changes  to  volume  II  will  be  submitted  through  MSC  CG2.  GAC  changes  will  show  justi- 
fication and  authorization,  and  will  be  submitted  to  LM  Crew  Systems  for  approval. 

RESPONSIBLE  CONTRACTOR  ORGANIZATION 

At  GAC,  the  single  point  of  contact  for  the  procedures  In  volume  II  of  the  AOH  Is  the 
Head,  LM  Crew  Systems  Group,  Systems  Engineering  Section,  LM  Project,  Grumman  Aerospace  Cor- 
poration, Bethpage,  N.Y.  11714.  The  LM  Crew  Systems  Group  Is  the  central  coordination  and 
control  agency  In  providing  LM  subsystems  procedures  for  use  by  NASA  In  training  flight  crew- 
men and  mission  support  personnel.  The  LM  Crew  Systems  Group  ensures  that  all  data  are 
current  and  technically  correct. 
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FORMAT 


NORMAL/BACKUP  PROCEDURES 

Normal/backup  procedures  are  presented  In  the  following  sequence:  basic  modular  oper- 

ational blocks,  subgroups  of  functional  tasks  or  subsystems,  and  numerical  sequence  within 
subgroups*  The  following  paragraphs  explain  the  tabular  format. 

The  M CREWMAN"  column  Indicates  which  crewmember  is  assigned  to  perform  the  specific 
procedure.  The  following  abbreviations  are  used  In  this  column. 

CDR  ....  Commander 

CMP  ....  Command  Module  Pilot 

LMP  ....  Lunar  Module  Pilot 


The  MPNL"  column  Indicates  the  location  of  a particular  control  or  display,  by  panel 
number  or  equipment  designation.  (See  figure  E-l  and  E-2.)  In  addition  to  the  panel  numbers, 
the  following  equipment  designations  are  used  In  this  column. 


ACA  . 

. attitude  controller  assembly 

ALSEP 

• Apollo  lunar  surface  experiment  package 

AOT  . 

. alignment  optical  telescope 

ECS  . 

• ECS  module 

MESA 

. modularised  equipment  stowage  assembly 

PGA  . 

• pressure  garment  assembly 

PLSS 

. portable  life  support  system 

RCU  . 

• remote  control  unit 

TTCA 

. thrust /translation  controller  assembly 

UTL  . 

. utility  light  panel 

+Z27 

. +Z27  bulkhead 

The  "PROCEDURES"  column  contains  groups  of  steps,  or  overall  tasks.  Involved  in  per- 
forming a complete  operation. 


The  "REMARKS"  column  provides  the  constraints  and  rationale  that  support  the  opera- 
tional procedure.  The  scope  of  this  Information  will  Increase  as  the  procedures  are  refined 
through  continued  application  by  GAC  and  NASA  during  mission  simulations  and  real-time  mission 
operations. 


Controls  and  displays  are  Identified  by  their  respective  placards.  Lengthy  placards 
have  been  shortened  herein.  The  following  abbreviations  are  used  for  controls  and  displays. 


caut  It  caution  annunciator 

CB d-c  circuit  breaker 

CB/AC a-c  circuit  breaker 

comp  caut  It  ...  . component  caution  light 

cont  continuous  rotary  control 

Ind  meter,  gage,  or  digital  display 

Ind  pwr  fall  It  . . Indicator  power  failure  light 
It light 

pb  pushbutton  switch  (except  pushbutton/ light) 

pb/lt pushbutton/light 

sel  detent  rotary  switch 

sw  toggle  switch 

tb talkback 

tw  thumbwheel  control 

vlv  ........  manually  operated  valve 

warn  It warning  annunciator 


NOTE 


MASTER  ALARM  - on  (or  off)  Indicates 
that  both  MASTER  ALARM  pb/lts  and  the 
audible  tone  are  on  (or  off). 


j* 
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CONTINGENCY  PROCEDURES 

Contingency  procedures  comprise  abort,  malfunction,  and  emergency  procedures. 

Abort  Procedures 

Abort  procedures  are  not  Included  at  this  time.  They  may  be  supplied  by  NASA  st  a 
later  date. 

Malfunction  Procedures 


Malfunction  procedures  enable  recognition  of  subsystem  malfunctions,  determination  of 
their  cause,  Isolation  and/or  correction  of  the  failure,  and  determination  of  the  effect  on 
the  subsystem  and  the  mission.  The  procedures  cover  all  significant  single  failures.  To  pre- 
vent the  procedures  from  becoming  complex  and  unmanageable,  double  unrelated  failures  are  not 
covered.  The  malfunction  procedures  are  arranged  by  subsystem,  or  subsystem  section  (PGNS, 

AGS,  CES,  DPS,  APS,  etc),  in  a three-column  format  explained  in  the  following  paragraphs. 

The  "SYMPTOM"  column  contains  logic  blocks  that  allow  entry  into  the  malfunction  pro- 
cedure. When  applicable,  data  under  these  blocks  explain  and  qualify  the  symptom  or  condition. 
The  symptoms  are  arranged  numerically  within  each  subsystem  or  subsystem  section. 

The  "PROCEDURE"  column  contains  a step-by-step  logic  flow  diagram,  consisting  primarily 
of  action  blocks,  decision  blocks,  and  failure  blocks  that  enable  failure  correction  and 
Isolation.  Caution  and  warning  blocks  are  Included  for  conditions,  which,  if  not  corrected, 
may  degrade  the  operational  integrity  of  a subsystem  or  may  adversely  affect  crew  safety. 

Remote  event  symbols  refer  to  related  remarks,  to  another  step  of  the  procedure,  or  to  a step 
in  another  malfunction  procedure. 

The  "REMARKS"  column  contains  supplemental  data  related  to,  and  referenced  from,  the 
logic  blocks  in  the  "SYMPTOM"  and  "PROCEDURE"  columns. 

Emergency  Procedures 

Emergency  procedures  follow  the  same  format  as  normal/backup  procedures. 
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CHANGE  REQUEST  SUBMISSION  GUIDELINES 


1.  Be  specific  In  your  recommendations  or  comments;  for  example: 

e When  recommending  changes  In  text,  provide  new  text  to  replace  the  old. 
e When  pointing  out  technical  errors,  provide  new  technical  data, 
e When  suggesting  deletions,  specify  exactly  what  should  be  deleted. 

2.  Consider  the  following  when  preparing  recommendations: 

e Are  data  In  usable  engineering  units? 

e Does  arrangement  of  data  facilitate  use?  If  not,  suggest  appropriate  changes, 
e What  areas  need  revision?  Be  specific. 

3.  If  you  have  knowledge  or  sources  that  could  be  used  to  update  any  part  of  the  handbook, 
provide  this  Information  and  cite  references. 

4.  Indicate  specific  technical  or  administrative  problems  that  may  be  created  by  the  handbook 
contents  or  format.  Suggest  specific  changes  to  eliminate  these  problems. 

5.  Note  the  Impact  on,  and  relationship  with,  specifications  criteria,  constraints,  etc.  that 
this  handbook  should  or  should  not  have. 

6.  GAC  personnel  use  GAC  form  No.  3163  (7-70).  The  following  information  is  keyed  to,  and 
explains  how  to  fill  In,  the  GAC  change  request  form: 

(T)  This  space  is  left  blank  by  the  originator.  GAC  change  numbers  are  assigned  by  LM 
Publications. 

(T)  Tha  originator  shall  indicate  which  vehicles  are  affected  by  the  change  request. 

(2)  Enter  the  date  that  the  change  request  is  Initiated. 

(4)  The  originator  shall  enter  his  name,  department,  and  telephone  extension. 

(T)  Enter  the  vehicle  number  that  appears  on  the  title  page  of  the  AOH,  Vol  II,  to  which  the 
change  request  is  written. 

(^)  Enter  the  basic  or  change  date  that  appears  on  the  title  page  of  the  AOH,  Vol  II,  to 
which  the  change  request  Is  written. 

Enter  the  number  of  the  page  affected  by  the  change  request. 

(T)  Enter  the  number  of  the  paragraph  affected  by  the  change  request. 

(^5)  Enter  the  number  of  the  step  and,  if  necessary,  the  number  of  the  line  affected  by  the 

change  request. 

(id)  Explain,  In  detail,  the  change  being  requested. 

(11)  Explain,  In  detail,  the  reason  for  the  change. 

(12)  The  cognizant  GAC  subsystem  engineer  shall  initial  and  date  all  change  requests. 

© © @ GAC  disposition  shall  be  made  by  the  head  of  LM  Crew  Systems.  He  shall  indicate 
whether  the  change  request  is  approved  or  disapproved,  sign  his  full  name,  and  fill  in 
the  date  of  disposition. 

® © ® NAS*  disposition  shall  be  made  by  the  MSC  Change  Control  Board.  A representative 
of  the  board  shall  indicate  whether  the  change  request  is  approved  or  disapproved,  sign 
his  full  name,  and  fill  in  the  date  of  disposition. 

(3)  The  MSC  Change  Control  Board  shall  assign  all  suspense  dates. 
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7.  NASA  personnel  use  MSC  fora  No.  482  (Rev  Jun  68).  The  following  information  is  keyed  to, 
and  explains  how  to  fill  In,  the  MSC  change  request  fora: 

(T)(?)  (T)  The  originator  shall  enter  his  name,  organisation,  and  the  date  that  the  change 
request  Is  Initiated. 

(T)  This  space  Is  left  blank  by  the  originator.  MSC  change  numbers  are  assigned  by  the  MSC 
Change  Control  Board. 

(T)  The  originator  shall  Indicate  which  vehicles  are  affected  by  the  change  request. 

(T)  Enter  the  title  of  the  manual,  Including  the  vehicle  number  that  appears  on  the  title 
page,  to  which  the  change  request  Is  written. 

(7)  Enter  the  document  number  to  which  the  change  request  Is  written. 

(?)  Enter  the  number  of  the  page  affected  by  the  change  request. 

(?)  Enter  the  basic  or  change  date  that  appears  on  the  title  page  of  the  AOH,  Vol  II,  to 
which  the  change  request  Is  written. 

(id)  Enter  the  number  of  the  step  and.  If  necessary,  the  number  of  the  line  affected  by  the 
change  request. 

(l^)  Explain,  In  detail,  the  change  being  requested. 

(l2)  Explain,  In  detail,  the  reason  for  the  change. 

(3)  If  applicable,  enter  pertinent  remarks. 

(14)  (15)  (16)  GAC  disposition  shall  be  made  by  the  head  of  LM  Crew  Systems.  He  shall  Indicate 
whether  the  change  request  Is  approved  or  disapproved,  sign  his  full  name,  and  fill  In 
the  date  of  disposition. 

(17)  (18)  (3)  Final  disposition  shall  be  made  by  the  NASA  MSC  Change  Control  Board.  A repre- 
sentative of  the  board  shall  indicate  whether  the  change  request  Is  approved  or  dis- 
approved, sign  his  full  name,  and  fill  In  the  date  of  disposition. 

(20)  The  MSC  Change  Control  Board  shall  assign  all  suspense  dates. 
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Symptom  7 

987A 

7-1-71 

5.2-60 

Symptom  4a 
Symptom  4b 

988A 

7-1-71 

5.2-58 

Symptom  1 

989 

7-1-71 

5.2-59 

Symptom  3 

990 

7-1-71 

5.2-58 

Symptom  2 

992 

7-1-71 

4.12-6 

4.12.5 

1 

4.13-36 

4.13.4.2 

1 

4.13-36 

4.13.4.2 

2 

5.2-36 

Symptom  1 

5.2-37 

Symptom  1 

5.2-38 

Symptom  2 

993 

7-1-71 

5.2-42 

SSR-1 

994 

7-1-71 

4.15-29 

4.15.1.16.2 

4.15-30 

4.15.1.16.2 

8 

996 

7-1-71 

5.2-37 

Symptom  1 
Unstaged 

5.2-38 

Symptom  2 

99  7A 

7-1-71 

5.2-39 

Symptom  3 

99  8A 

7-1-71 

5.2-42 

SSR-1 
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999 

7-1-71 

4.6-24 

4.6.1.18 

1 

4.3-36 

4.6.1.29 

1 

4.8-19 

4. 8. 2.1 

21 

4.10-27 

4.10.1.2 

5 

4.10-81 

4.10.2.1 

lb 

1580 

7-1-71 

4.10-34 

4.10.1.2 

12 

1581 

7-1-71 

4.4-49 

4.4.14 

Add. 

411 

4.4-50 

4.4.14 

Add. 

415 

4.4-50 

4.4.14 

Add. 

417 

1582 

7-1-71 

4.4-51 

4.4.15 

Add. 

223 

4.4-52 

4.4.15 

Add. 

306 

4.4-52 

4.4.15 

Add. 

310 

4.4-53 

4.4.15 

Add. 

377 

1583 

7-1-71 

4.4-54 

4.4.16 

Add. 

263 

4*4-54 

4.4.16 

Add. 

270 

4.4-54 

4.4.16 

Add. 

303 

4.4-54 

4.4.16 

Add. 

310 

4.4-55 

4.4.16 

Add. 

312 

4.4-55 

4.4.16 

Add. 

347 

4.4-55 

4.4.16 

Add. 

371 

Add. 

372 

Add. 

377 

4.4-55 

4.4.16 

Add. 

402 

4.4-56 

4.4.16 

Add. 

470 

4.4-56 

4.4.16 

Add. 

471 

4.4-56 

4.4.16 

Add. 

472 

4.4-56 

4.4.16 

Add. 

544 

4.4-56 

4.4.16 

Add. 

545 

4.4-56 

4.4.16 

Add. 

546 

4.4-56 

4.4.16 

Add. 

621 

1584 

7-1-71 

4.4-57 

4.4.17 

Add. 

034 

Add. 

054 

Add. 

055 

Add. 

056 

4.4-58 

4.4.17 

Add. 

147 

4.4-54 

4.4.17 

Add. 

157 

Add. 

174 

Add. 

175 

Add. 

176 

4.4-60 

4.4.17 

Add. 

227 

Add. 

254 

Add. 

271 

Add. 

272 

Add. 

274 

4.4-61 

4.4.17 

Add. 

303 

Add. 

305 

Add. 

310 

Add. 

316 

4.4-61 

4.4.17 

Add. 

317 

Add. 

347 

Add. 

360 

Add. 

361 

Add. 

362 

Add. 

364 

Add. 

365 
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1584 

7-1-71 

4.4- 67/4.4-68 

4.4.17 

Add.  651 
Add.  652 
Add.  653 
Add.  656 
Add.  657 
Add.  665 

4.4-67/4.4-68 

4.4.17 

Add.  662 
Add.  700 
Add.  701 
Add.  702 
Add.  703 
Add.  704 

1586 

7-1-71 

4.4-15 

4.4.7 

No.  06 
No.  07 
No.  41 

1587 

7-1-71 

4.4-29 

4.4.11 

00107 

00114 

4.4-30 

4.4.11 

00514M,  P 

1588 

7-1-71 

4.4-35 

4.4.13 

Bit  4 

4.4-44 

4.4.13 

Bit  4 

4.4-45 

4.4.13 

Bit  2 

4.4-45 

4.4.13 

Bit  1 

4.4-47 

4.4.13 

Bit  10 

4.4.13 

Bit  9 

4.4.13  1 

Bit  15 

4.4-48 

4.4.13 

Bit  14 
Bit  13 
Bit  12 
Bit  11 
Bit  10 
Bit  9 
Bit  8 
Bit  7 
Bit  6 
Bit  5 
Bit  4 

4.4-49 

4.4.13 

Bit  3 
Bit  2 
Bit  1 

1589 

7-1-71 

4.4-28 

4.4.9 

00016 

1590 

7-1-71 

4.10-54A 

4.10.1.6 

2A 

1591 

7-1-71 

4.4-6 

4.4.2 

q 

1592 

7-1-71 

4.10-109 

4.10.3.2 

- 

1593 

7-1-71 

4.8-15 

4.8. 2.1 

15 

1594 

7-1-71 

4.10-88 

4.10.2.3 

- 

1595 

7-1-71 

4.8-7 

4. 8. 2.1 

1 

4.8-23 

4.8. 3.1 

1 

1596 

7-1-71 

4.10-14 

4.10.1.1 

12a 

4.10-32 

4.10.1.2 

9a 

4.10-81 

4.10.2.1 

16 

Change  Dot* 


Boeic  Dote  _ 2k  Sftpfcgnfeer  1971 


Poge 


xxiii 


IMATOtLIJ  M 

APOLLO  OPf RATIONS  HANDBOOK 


Change  No. 

Dace  Change 
Incorporated 

Page  No* 
Affected 

Para  No. 
Affected 

Step  No. 
Affected 

1597 

7-1-71 

4.4-19 

4.4.7 

- 

1599 

7-1-71 

4.4-4 

4.4.1 

ac 

1600 

7-1-71 

4.4-3 

4.4.1 

V 

1601 

7-1-71 

4.4-5 

4.4.1 

ap 

1602 

7-1-71 

4.6-41 

4.6.1.37 

1 

1604 

9-26-71 

5.2-58 

Symptom  1 

1605 

9-26-71 

4.13-45 

4.13.7.1 

3 

4.13-46 

4.13.7.1 

8,  10 

1606 

9-26-71 

5.2-31 

5. 2. 7. 2.2 

_ 

5.3-10A/10B 

5.3.10 

- 

5.4-5 

5.4.5 

- 

5.4-6 

5.4.6 

- 

4.6-19 

4.6.1.14 

2 

4.6-20 

4.6.1.14 

3 

4.8-19 

4. 8.2. 2 

- 

4.8-25 

4. 8. 3.1 

8 

4.10-72 

4.10.1.7 

30 

4.10-118 

4.10.3.3 

1 

4.10-120 

4.10.3.3 

4 

4.10-123 

4.10.3.3 

12 

5.2-15 

5. 2.4.1 

- 

160  7 

9-26-71 

4.4-55 

4.4.16 

Add.  317 

4.8-22B 

4.8.2. 3 

5b 

1608 

9-26-71 

5.2-17/5.2-18 

Symptom  4 

2001 

7-1-71 

5 • 2-50A/5 • 2-508 

Symptom  2 & 2A 

5.2-51 

Symptom  3 

5.2-52 

Symptom  4 

5.2-53 

Symptom  6 

2002 

7-1-71 

5.2-54 

Symptom  7 

2003 

7-1-71 

5.2-53 

Symptom  6 

2004 

7-1-71 

5.3-9 

5.3.10 

5.3-10 

5.3.10 

2005 

7-1-71 

5.2-24 

Symptom  1 

200 6 A 

7-1-71 

5.2-53 

Symptom  3 

2007 

7-1-71 

4.15-27 

4.15.1.13 

1 

200 8 A 

7-1-71 

5.2-50 

Symptom  1 

5.2-50A/5.2-50B 

Symptom  2 & 2A 

2009 

7-1-71 

5.2-58 

Symptom  1 

2010 

7-1-71  1 

4.2-12 

4.2.4 

7 

4.2-15 

Fig  4-6 
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2011 

7-1-71 

4.1-5 

4.1 

4.1-7 

4.1 

12 

2012 

7-1-71 

4.2-58 

4.2.31 

3 

2013 

7-1-71 

4.6-54 

4.6.2.11 

2,3 

4.6-55 

4.6.2.11 

3 

2014 

7-1-71 

4.10-76 

4.10.2.1 

4 

2015 

7-1-71 

5.2-36 

Symptom  1 

- 

2016 

7-1-71 

5.2-36A 

Symptom  1 

- 

2017 

9-26-71 

5.2-40 

Symptom  5 

- 

2018 

9026-71 

4.13-14 

4.13.1.10 

2 thru  6 

4.13-15 

4.13-1.10 

7 thru  21 

2019 

7-1-71 

4.6-18A/4.6-18B 

4.6.1.13 

7 

2020A 

9-26-71 

5.4-15 

5.4.12 

1 thru  6 

5.4-16 

5.4. 12A 

5 thru  10 

S.4-16A/16B 

5.4.13 

1 thru  6 

5.4-17 

5.4.14 

1 thru  18 

2021 

9-26-71 

5.2-39 

Symptom  3 

- 

2022A 

9-26-71 

5.2-36B 

Symptom  1 

2023 

9-26-71 

5.2-38 

Symptom  2 

2024 

9-26-71 

5.2-39 

Symptom  3 

2025 

9-26-71 

5.2-36B 

Symptom  1 

5.2-36A 

Symptom  1 

5.2-37 

Symptom  1 

2030 

9-26-71 

5.2-51 

Symptom  3 

2031 

9-26-71 

5.3-11 

5.3.12.1 

i 

6 

5.3-12 

5.3.12.1 

7A 

5.3-12 

5.3.12.1 

8 

3158 

7-1-71 

4.6-13 

4. 6. 1.9 

6 

4.6-15 

4.6.1.10 

7 

4.6-28 

4.6.1.19 

5 

4.6-9 

4. 8.2.1 

5 

4.8-12 

4. 8.2.1 

10 

4.8-15 

4. 8.2.1 

14 

4.8-18 

4. 8.2.1 

19 

4.9-10 

4. 9. 1.2 

16 

4.9-11 

4. 9. 1.2 

16 

4.10-11 

4.10.1.1 

8 

4.10-29 

4.10.1.2 

7 

4.10-45 

4.10.1.3 

6 

4.10-66 

4.10.1.7 

8 

4.10-80 

4.10.2.1 

13 

3166A 

7-1-71 

4.9-8 

4. 9. 1.2 

11 

4.9-12 

4.9, 1.2 

19 

4.9-12 

4. 9. 1.2 

20 
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3181A 

7-1-71 

4.8-22 

4. 8. 2. 3 

1,  2,  3, 

3191 

7-1-71 

4.3-26 

4. 3.6. 3 

1,  2.  3, 

3193 

7-1-71 

4.13-22 

4.13.2.4 

4 

4.15-20 

4.15.1.9 

35 

4.15-22 

4.15.1.10 

25 

4.15.42 

4.15.2.4 

42 

3196 

7-1-71 

4. 10- 54 A 

4.10.1.6 

2A 

4.10-54B 

4.10.1.6 

2C 

4. 10-548 

4.10.1.6 

2D 

3197 

7-1-71 

4.10-79 

4.10.2.1 

12 

7-1-71 

4.10-84 

4.10.2.1 

24 

3198 

7-1-71 

4.10-102 

4.10.3.1 

16 

7-1-71 

4.10-102 

4.10.3.1 

18 

3199 

7-1-71 

4.6-19 

4.6.1.14 

2 

4.6-20 

4.6.1.14 

3 

4.8-8 

4. 8. 2.1 

4 

4.8-9 

4. 8.2.1 

6 

4.8-11 

4. 8.2.1 

9 

4.8-13 

4. 8. 2.1 

11 

4.8-14 

4. 8. 2.1 

13 

4.8-14 

4. 8.2.1 

14 

4.8-15 

4. 8. 2.1 

16 

4.8-16 

4. 8. 2.1 

17 

7-1-71 

4.8-17 

4. 8. 2.1 

18 

4.8-18 

4. 8.2.1 

20 

4.8-24 

4. 8. 3.1 

8 

4.8-25 

4. 8. 3.1 

9 

4.8-25 

4.8.3. 1 

10 

4.8-25 

4. 8. 3.1 

11 

4.8-27 

4. 8. 3.1 

12 

3201 

7-1-71 

4.3-26 

4. 3. 6. 4 

1-6 

3202 

7-1-71 

4.3-27 

4.3.7 

1.  2,  3, 

3203 

7-1-71 

4.2-46 

4.2.26 

3 

4.2-47 

4.2.26 

6 

3204 

7-1-71 

4.3-10 

4.3.1 

21 

3207 

7-1-71 

4.5.1. 3 

4 

2 

1 

1 & 2 

2 

4. 6. 1.5 

2 

4.6-19 

4. 6.X. 14 

2 & 3 

4.6-25 

4.6.1.18 

8 

4.6-29 

4.6.1.20 

1 

4.6-30 

4.6.1.20 

3 
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3207 

7-1-71 

4.6-30 

4.6.1.21 

1 

4.6-30 

4.6.1.21 

2 

4.6-31 

4.6.1.23 

2 

4.6-36 

4.6.1.29 

1 

4.6-47 

4. 6. 2. 5 

lb 

4.6-48 

4. 6. 2. 5 

3c 

4.6-58 

4.6.2.14 

2c 

4.9-4 

4. 9. 1.1 

8 

4.9-12 

4. 9. 1.2 

19 

7-1-71 

4.9-14 

4. 9. 1.3 

3 

4.9-18 

4. 9. 2.1 

la 

4.10-21 

4.10.1.1 

26b 

4.10-38 

4.10.1.2 

20b 

4.10-63 

4.10.1.7 

2 

4.10-71 

4.10.1.7 

27 

4.10-71 

4.10.1.7 

28 

4.10-115 

4.10.3.2 

15b 

4.10-126 

4.10.3.3 

17b 

7-1-71 

4.11-5 

4.11.1 

19 

4.11-6 

4.11.2 

22 

4.11-6 

4.11.2 

2 

4.11-10 

4.11-2 

19 

5.4-10 

5.4.8 

6 

5.4-10 

5.4.8 

9a 

5.4-11 

5.4.8 

9b 

5.4-14 

5.4.10 

2 

3208 

7-1-71 

4.6-48 

4. 6. 2. 5 

4d 

3209 

7-1-71 

4.10-114 

4.10.3.2 

10 

4.10-118 

4.10.3.3 

lh 

4.10-125 

4.10.3.3 

9 

3210 

7-1-71 

4.15-37 

4.15.2.2 

2,  3 

3211 

7-1-71 

4.13-48 

4.13.7.5 

4.13-49 

4.13.7.6 

3212 

7-1-71 

5.2-16 

Symptom  1 

Remark  3 

5.2-17 

Symptom  2 

New 

3213 

7-1-71 

4.10-90 

4.10.2.3 

10 

4.10-91 

4.10.2.3 

10 

3214 

7-1-71 

4.6-67 

4. 6. 3. 2 

24 

4.6-67 

4.6. 3.2 

27 

4.6-67 

4. 6. 3. 2 

29 

4.6-68 

4. 6. 3. 2 

35 

3215 

7-1-71 

4.2-28 

4.2.13.7 

9 

4.13-16 

4.13.1.11 

5a 

4.13-16 

4.13.1.11 

9a 

4.15-27 

4.15.1.13 

3216 

7-1-71 

4.2-10 

4.2.3 

8 

4.2-22 

4.2.13.2 

15 

4.3-9 

Figure  12 

4.13-5 

4.13.1.1 

3 

321 7A 

7-1-71 

5.4-24 

5.4.20 

1-10 
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3218 

7-1-71 

5.4-24 

mm i 

- 

3220 

7-1-71 

4.13-45 

■ 

7A 

3221 

7-1-71 

4.6-66 

1 

18 

4.6-67 

4. 6. 3. 2 

25 

3222 

7-1-71 

4.2-28 

4.2.14 

8 6 9 

3223 

7-1-71 

4.2-34 

4.2.19 

4 

4.2-43 

4.2.22 

1 

4.2.23 

1 

4.2-44 

4.2.24 

3 

4.2.24 

7 

4.13-17 

4.13.2.1 

4.13-17 

4.13.2.1 

6 

4.13-27 

Table  4-2 

3224 

7-1-71 

4.1-11/4.1-12 

4.1 

21 

3225 

7-1-71 

4.1-9 

4.1 

17 

3226 

7-1-71 

4.14-3 

4.14.1 

12 

3227A 

7-1-71 

5.4-24 

5.4.22 

1-9 

3228 

7-1-71 

4.10-108 

4.10.3.2 

1 

4.10-118 

4.10.3.3 

1 

3229 

7-1-71 

4.10-98 

4.10.3.1 

8 

4.10-102 

4.10.3.1 

PGNS  19 

4.10-102 

4.10.3.1 

AGS  17 

3230 

7-1-71 

5.2-45 

Symptom  4 

3231 

7-1-71 

1,  lx,  x,  xli, 

_ 

xiii,  xvi,  xvii 

- 

- 

4.2-1 

- 

- 

4.2-17 

4.2.7 

1 

7-1-71 

4.2-60 

4.2.31 

7 

4.3-8 

4.3.1 

20 

4.3-9 

Fig  4-12 

- 

4.3-23 

4. 3.4.2 

- 

4.4-1 

- 

- 

4.4-2 

4.4.1 

k,u 

4.4-6 

4.4.2 

i 

4.4-10 

4.4.4 

41,  42 

4.4-11 

4.4.5 

05 

4.4-12 

4.4.6 

17,  27,  30,  31 

44 

4.4-13 

4.4.6 

67 

4.4-15 

4.4.7 

06,  07 

4.4-16 

4.4.7 

14 

4.4-19 

4.4.7 

46 

4.4-21 

4.4.7 

63,  69 

4.4-22 

4.4.7 

71,  72,  77 

4.4-25 

4.4.7 

99 

4.4-26 

4.4.8 

- 

4.4-27 

4.4.8 

- 

4.4-29 

4.4.11 
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3231 

7-1-71 

A. 4- 30 

4.4.11 

- 

A. A- 31 

4.4.11 

- 

4.4-33 

4.4.13 

- 

A. A- 34 

4.4.13 

- 

A. A- 39 

4.4.13 

- 

A.A-A5 

4.4.13 

- 

A.A-A7 

4.4.13 

- 
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4.4.14 

- 
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4.4.14 

- 

4.5-3 

4. 5. 1.2 

4.5-5 

4. 5. 1.3 

3 

4.5-9 

4. 5. 1.6 

2 

4.5-15 

4.5.2 

1 

4.5-24 

4.5.2. 3 

lc 

4.5-25 

4. 5. 2. 3 

Id 

4.5-28 

4. 5.2.5 

1 

4.5-32 

4. 5. 3. 2 

IB 

4.5-33 

4.5. 3.2 

2 

4.5-37 

4. 5. 3. 9 

2 

4.5-40 

4.5.3.14 

3 

4.6-6 

4.6.1. 7 

4 

4.6-7 

4.6.1. 7 

7 

4.6-8 

4.6.1. 7 

7b 

4.6-8 

4. 6. 1.8 

2 

4.6-8A/4.6-8B 

4.6.1. 8 

2 

4.6-9 

4. 6. 1.8 

2.  3 

4.6-10 
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6 

4.6-11 
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4.6-11 

4. 6. 1.9 
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4.6-16 
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4.6-18 
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4.6-22 

4.6.1.16 
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4.6-23 

4.6.1.17 
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4.6-24 

4.6.1.18 
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4.6-26 
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4.6-28 
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4.6-29 
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- 
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- 

4.6-50 
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- 
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- 
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2 
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Figure  4-5.  Circuit  Breaker  Activation  (Panel  11) 
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Figure  4-6.  Circuit  Breaker  Activation  (Panel  16) 
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Steerable  antenna  position  indicators  should  be  used  for 
gross  position  indications  and  direction  of  antenna 
movement  only . 
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(S338930)  MV  A 


Chacige  Dote 


Botic  Pat*  26  September  19  71 


Figure  4-7,  S-Band  Steerable  Antenna  Vehicle  Blockage  Diagram  (Relative  to  RF  Bo resight) 


4 .2. 21  LOW-POWER  S-BAND  BACKUP  VOICE,  LBR  CHECK  WITH  This  procedure  points  S-band  steerable  antenna  at  earth 

STEERABLE  ANTENNA  center  and  verifies  lock-on . 
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Figure  4-3.  Initial  Entry  Status  Check  (Panel  11) 
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Figure  4-4.  Initial  Entry  Status  Check  (Panel  16) 
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Figure  4-16.  RCS  Thruster  Geometry 
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-V  (Pitch  up,  roll  left)**,  two- jet x [ 

* Alternative  two-jet  policies  when  e P rotational  Jet  fails. 

**  If  one  U or  V rotational  Jet  fails,  the  other  Jet  completes  rotation. 
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reading  of  100  fps  can  mean  rate  of  100,  1100,  2100, 
etc.,  fps • Also,  if  rate  is  between  701  and  999  fps, 

1700  and  1999  fps,  etc.,  display  will  read  700  fps  and 
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4.5.3.12  Radar  Signal  Strength  Display  Displays  LR  and  RR  test  and  flight  data  on  RADAR:  SIGNAL 

STRENGTH  Ind. 
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Figure  4-17.  Nomogram  for  Interpretation  of  Rendezvous  Radar  AGC  (Normalized  to  -109  dbm  400  nra) 
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Figure  4-18.  Test  Data,  Designation  Loci  To  Stable  Tracking  Angles 
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Figure  4-19.  Test  Data,  AGC  Signal  Surface  at  Close  Range  (<  4 
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Figure  4-20.  Test  Data,  Rendesvous  Rader  Shaft  Traverses  at  Fixed  Trunnion  Values 
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Figure  4-21. 


Test  Data,  Rendezvous  Radar  Trunnion  Traverses  at  Fixed  Shaft  Values 
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parameters.  For  launch  after  T2  when  variable 
targeting  does  not  apply,  perform  step  2A; 
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If  alarm  01703  occurs: 

Update  EVNT  TMR  ind  If  required.  1.  PGNCS  in  control  and  AGS  in 

followup: 
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If  PGNCS  in  control  and  AGS 
in  followup,  reset  EVNT  TMR 
ind  and  proceed  normally. 
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If  APS  burn  is  manually  initiated,  automatic  ei 
shutoff  will  not  occur.  When  shutoff  criteria 
reached,  eng  STOP  pb/lt  must  be  pushed. 


RC  1581,  LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


< 

2 


0) 

a 

CO 

y 

y 

s 

« 1 

a 

►» 

a 

y 

y 

0J 

1 

y 

y 

t4 

CO 

y 

e 

y 

•H 

44 

» y 

-a 

3 

•a 

I 

W 

G 

>1.0 

s 

X 

y 

CO 

c 

oo  u 

3 

> 

)N  w 

X 

y y 

G 

a 

H 

0 

-a 

t4 

-Q 

00 

3 

0 

i 

•H 

o 

c 

3 X 

00  <3 

■H 

■H 

X CO 

O 

3 

y 

a 

00 

y 

c 

y 

cn 

X 

y 

•H 

a> 

X 

y 

c 

t!  ® 

4 

c 

y 

v£> 

O 

y 

o 

c 

00 

o 

• y 

J 

i4 

•H 

CO 

y 

y 

U 

y 

y 

14 

CO 

O 00 

a o 

y 

o 

43 

4J 

y 

y 

C3 

c 

Cm 

CH  Ml 

CM 

y 

3 

X 

•H 

H 

3 

o 

y 

u 

1-4 

-H 

X U 

co 

> 

a 

y 

Cm 

o oo  -W 

U 

y 

z 

VM  x 

3 

• 

c 

0 

u 

y 

0 

•3  X 

y 

B 

CO 

Ml 

a 

O 

•H  C M4 

y 

o 

O 

y 

X 

U 

a. 

• 

y 

44 

44 

> o 

CN 

H 

a 

> 

« 

i-4 

y i4 

J 

(0 

*r4 

3 

l4 

a 

< 

x 

y 

o y 

* 2 

C 

•H 

< 

m 

y 

•H 

1 

aw  t3 

G 

t 

>,x 

y 

Ml 

3 

a. 

H 

y 

y 

o 

■H  fl 

0 

44 

43 

G 

Mi 

» 

g m 

X 

•H 

y 

C 

y 

y 

H 

M 

*H 

Ml  X 

U 

y iH 

« 

* 

o 

44 

Ml 

T3 

o 

5 

y 

2 

3 44  y 

y 

sw 

y 

o 

y 

y 

to 

4) 

X 

y 

«t 

2L8 

r4 

-a  u 

y 

a 

Mi 

5 

c 

•y 

91  O J 

« c 

y 

y 

u 

Ml 

c 

> 

44 

y 

< 

w 

y 

o o 

Cf) 

t4 

• * 

y 

TP 

*r4 

d 

c d 

e 

a 

*H 

y 

y 

(0 

•H 

•H 

CO 

4i 

a. 

a 

*H  44 

X 

U 

Ps 

1 

y 

•-J 

o y 5 

iH 

J 

y 

co 

S 

4J 

Ki 

y 

y 

M 

8 

00 

*4 

»4 

O 

40 

^4 

§ 

U 

y 

s 

CM 

y d 6 

8 

y 

X 

G 

u 

V*. 

o 

y 

O 

d 

X 

X 

0 

c u 

3 

y x 

•H 

Ml 

Ml 

G 

4P 

1 

u 

y x 

B 

u 

y 

s 

*tH 

X 

c 

(0 

t4 

x v 

a x 

Mi 

c 

0 

O 

3 

0 

y > 

X 

•H 

O0 

CO 

6 

CO 

X Ml 

y 

o 

y 

>< 

y 

3 

44 

O 

o 

y 

c y 44 
y o 

X 

O 

y 

44 

y 

y 

CO 

c 

e 

♦H 

V 

o 

P'S 

X 

00  43 

CM 

S 

Ml 

C 

y 

y 

X 

y 

x 

> 

y 

to 

a 

Q 

y 

X 

m 

y 

c a 

Z 

Ml 

• 

t4 

u 

44 

co 

W 4) 

H 

y 

y 

y 

•H 

9 

H 

3 

•h  y 

00 

TP 

Ml 

c 

0 

"O 

44 

(1) 

X 

y 

-a 

2 

m 

a * 

y 

ii  |4 

G 

r- 

E 

y 

G 

y 

Ml 

G 

O 

•• 

y y y 

O 

y 

• • 

y 

44 

•H 

44 

y 

H 

o 

y 

y 

CO 

a 

43 

c 

CO  X 

•H 

ON 

•o 

O 

Ml 

3 

1 

H 

CM  Mi 

z 

u 

H 

O 

0 

y 

y 

y 

« 

-a* 

y 

44 

H 

a 

y y 

X 

3 Ml 

X 

> 

y 

Mi 

y 

CO 

CO 

O 

y 

Z 

O G 3 

X 

•H 

z 

IMl 

C 

H 

y 

OO 

(0 

•H 

CM 

> y 

00 

Mi 

CM 

Ml 

y 

co 

c 

(3 

44 

G 

• 

8 

M i-4 

3 

o 

3 

X 

to 

•H 

y 

y 

•h  y 

C 

X to 

B 

H 

(3 

00 

•H 

0 

•H  • 

“H  -O 

a *h 

a* 

u 

y 

CO 

y 

o 

X 

4J 

n 

44 

Ml 

(4 

Ml  X 

y 

C 

▼4 

y 

TP 

y 

00  c 

y 

oo  y 

» y 

to 

y 

• 

G 

y 

N 

§ 

• 

2 

• 

3 » 

X 

co 

Mi 

y o 

*r4 

c 

y 

0£ 

CO  Ml  44 

y 

Mi 

rH 

X 

■8 

y 

0 

•H 

CO 

44 

a 

U 

O 

O TP 

00  Ml 

00 

Mi 

a 

U 

jk 

XI  *r4 

y 

y 

X 

y y 

y 

o 

X 

3 

*~4 

■H 

44 

X 

0) 

X 

y a 

• 

c 

y 

• 

a 

y 

•H 

r-« 

Ml 

CJ 

Mi 

H 

y > y 

•x 

« 

Mi 

H 

y 

X 

S. 

t4 

y 

0 

y 

3 

V 

CO  O 

y 

M S 

> 

43 

•H 

y 

-a 

Mi 

X T4 

> 

y 

3 y d 

•H 

y 

*H 

G 

X 

O 

a 

4J 

X 

y 

c y 

B 

■H 

y 

Mi 

a 

O 

00  G 

o 

c 

O 

x s -h 
y o o 

L0 

G 

o 

co 

OO 

O 

d 

-or 

3 

1 

44 

X 

44 

o y 

X 

3 43 

Ml 

y 

3 

a 

y 

Cm 

y 

> 00 

44 

o 

y 

z 

CJ  z 

O 

z 

y 

X 

M) 

OC 

U 

y 

•H 

y 

0 

u CD 

U 

X Ml 

3 

y 

Q 

y 

x> 

H 

44 

<3  *H 

M 

00  Ui 

Mi  43  a 

X o 

u 

w 

X 

< 

y 

cn 

Ui 

at 

3 

s 

8 


Cm 

O 


3 

CO 

x 

u 

3 

CO 


X o 

00U 

> 

< X 
X 
U H 

o 

u o 
•H  z 
C C4 
O 

r 


;o  to  AGS 

* 

*•  co  m 

CM 

CO  2H 

3 

CD  O 

» 

Z X X 

O 

o y 

X 

x i y 

*H 

CO 

O 

O 3 

44 

y co  to 

CD 

G 

X H Z 

■H  • 

O Z CJ 

CO 

y o x 

CO  »H 

-H  O 

5 o 

< X 

co  Q y 

y 

w 

44  y 

0X0 

M CO 

HUO 

o 

2 


0> 

c 


3 

5 


2 


VI 

as 

V) 

Q 


X 

O 

44 

o 

X 

••  O 

o 

y 

00 

y 

i 

1 

i 

y co 

O 

09 

u e 

G 

G 

*H  3 ^-N 

< 

y 

3 0 

2 

X 

» 

iH 

oo  y x • 

y 

X i-l 

a 

y 

a 

g x y o 

o 

y 

y y 

y 

B 

y y y on 

y 

a 

o y 

44 

cn 

T 

> 

e ^ -y  /\ 

i4 

o y 

0 

s 

< 

Ml  H 91 

X 

00 

y y 

O 

CM 

% 

o 

y oo  y y y 

u 

y 

x y 

c 

y 

y 

• 

y c 3 x o 

y 

y 

X 

0 

X 

CD 

cn 

00 

y -H  y y 

-r4 

t3 

i 


8SH 

H p « 

< o ui 


I 

(4  X 

BE 

PsCP 
SHI  J 4IZ 
H E * £4 


. I 
0»  I 
U U 2 

t8  >2- 

cn  n 

•H  > r"» 

» 


00 

push 
- close 

CD 

ro 

to  < 

i < y 

^ 1 

x x 

22 

x y 

••  y 

w U cn 

X H 

q ^ 

< to  to 

u z 

H O 

y o 

CO  x-v  < 

y o 

y 

S Q 

h y 0 

OC  w mi 

M 

O 

0 X 

cq  pa  o 

H O 

< u o 

i 5 

s| 

u < 


Basic  Date  26  September  1971 


Change  Dote 


Page 


4.10-34 


4.10.1.2  APS  Thrust  Program  (P42)  With  AGS  Folltump/In  Control  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


* 8 • 

4 © 

8 it 


0U 

(ft 

O 

• u 
Q of 

o 

y 

(0 

03  44 

■***. 

Cu 

4 

H C 

O 

w 

44 

V| 

1 

SS 
5 3 • 

4 m 

1 S’ mb 


It- 

- o w £ in 
I c o o ^ 

> < O o 

; SKosS! 

j 1KH  B ° I 

jooj! 

IJSSSJS! 


• u 

u 8 

U*  *H 
H »H  • 
4 m 


o 

44  a. 
3-0 
U M-i  44 

■ 

w o 

8 44  O 
9 44 

fci  u 

£ £ 

o « <> 

44  M <2 


X I «H 

a ^ 

a.-s  ■§. 

M«lO 

« 8 K 

e 4 

«H  M 


4 

4 w 

• HNI 

PC  N-"  ' 


Ps 

'W  ►* 

T*  x 

00 

> C-H 

*1 fi 

5 « 

3 

0 44 

O «6 

1 a 

g 

H H 

4 *2 
x C 3 

o.  * 4 

o 

fU  09 
. O *4  00 

t*  x a 

(ft  00  *H 

2 

B O 

01  44  IM 

» 4 

^ £ Of 

h y a 


•o 

44  o *o 

£4  *h 
* X 9 
**  4 « 4 O 
* C X 
*«  4 4 4 

44  4J 

^ £ C B ^ 
00  4 *H  sO 
4 H 44 

a rH  u oo 
4 4 e *e 

44  1*4  > 01 

4 M U » 

4 • «■-*»  • 

• c 4 m 

44  ••HOW 

3 ^ 4 

O O - «H  * 
•4  H 00  O.^  « 

o • a * 

4 <N  H c w 

fisr*  gjj  . 

..  *h  ^ a 

*2t5w3- 

W 4 e 9 4 . 
I-  o.  a 4 
< W IM  jC  «« 


X 

4 *4 

3 W 

a x o 

*0191 

1*4  *44 
C H I 
O ^ 

«*4  X X X 

$ 

Jg  «g 

SS  8K 

_ 4 

44  00»H  00 

O C 4 0 
fiMRU 


Basic  Date  26  September  1971 


Change  Date 


Page 


4.10-35 


.10.1.2  APS  Thrust  Program  (P42)  With  AGS  Followip/In  Control  (cont 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


>s 

*«-»  Ps 

•H  Ji 

U 60 
ii  we 


V 4) 
u m 

* « 4> 
u 

*«  m 


S w ^ -w 
60  41  «H  %Ti  O) 
•H  u H 

.H  U tO  C 


X I M 

a ^ 
Ja 

O 4J 
W 4>  © 

oo  8 U 

8.3  oo 
«££ 


«HN  n 


4)  4J 

u W 3 

O.  « « 

CJ 

a*  « 
o W 60 

h £ e 

C/J  60  -H 


« w *a 

* c 

U • «H 

3 ^ 

° O * 
^ H U 

u . e 

«i  rsi  <h 
6*8 


B O 

« U«M 

« L- 
*4-1  X 4) 

h u a< 


S-  o 

V4-I 

•<r  w 

• w 6 

4i  a 

a « 

« a « 

-*  4)  X 
a 4-* 

« 4i 

e o 

V x c 

4 -o 

W T3  H 
41  9 

3*“*  o 

x ■*= 
x ^ » 


x 

m vm 
3 

a.  x o 


xxx 
a « a 

4J 

03 

o o o 

H to  H 
w 9 w 

41 

00  -4  60 

£ <2  5 


OC-H  e 
•S-S  6 

9 -H  O 


4) 

3 U 
t-i  m 

I; 

4J  4) 

§1 

5 2 . 

I • i 
*-s 


-0  0 4* 
>H  > 

5 PS 

< 4W  60 


X t*-  W» 

• 4) 

wow 


..  8 1 ^ 

to  < •<  *H 

5 . 53  a 
o J ••  w 

*i  « U • 

« £“8 
W Q ^ < 
«H  O -4 
» -WO 

S a w w 


2 | 

I « » «# 
c o.  a w 

•g  ^ ^ « 


£3g  3 * 

shhBsJI 

z *-»  « 

X p 6*0  8 

-4  fr  O > W H Pu 
> H > <3  O «0 

O C >s 
jh  n n ai  4) 
E oe  os  oe  oe  w*  ue 


Basic  Date  26  September  1971 


Change  Date 


Page 


4.10-36 


and  sets  0.3*  deadband  in  RCS 


•10.1.2  APS  Thrust  Program  (P42)  With  AGS  Followup/In  Control  (cont) 


Basic  Date  26  September  1971 


Change  Date 


Page 


4.10-37 


Null  AVgy  by  moving  TTCA  right  or 
left.  Right  TTCA  nulls  positive  AVgy 


LM  3207 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date 


Change  Date 


Page  AJ£=38 


26  September  1971 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4.10-39 


LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


1 CO 

1 M 

44 

sa . 

e S3 

0 

— U 

8 -9 

33  S3 

*4  lu 

OXO 

X 0 

H M « 

At  U 0 

am  01 

0 0 O. 

Is*  3 41  0 > 

o w 

• CO  X 00  0 

■H  w 

a-  sa  • 

'4‘ 

A C3  M «H  44  3 

44  ^ 

KH  jy 

*0  < H 0 X 

•H  vO 

W 0 uU  44 

W « lu 

d . r**. 

0 0 0 O 2 
0 0 «H  CO 

3 3 

CM  00Z  1 CO 

HN4 

0 0 *3 

• 0 O CO  I& 

• 06 

51  3 

os  iU  flu  U 00  < 

0 NO  w 

•HX  44^ 

• 0 < -H 

to 

1 • 

44  *H  fs  * 

44  0 

-0*  P *3  H k 

_ w a 0.-0  o 

•H  *4*  0 

3 CO  0 * 3 

O O H N 

o2  < ^ • lu  CM 

3 CO  M 

H 0 

aa  a 

0 0 3 

at 

0 tU 

lu  44  Jd  m 

0 a 44  U <U  AC« 

< 

0 lu  44 

0 vO  0 • 

d k 44  • *0  CM 

5 O Ml  • 

tU  T3  QC  00 

0 

s 

44  0 3 

0 M 44 
0 O 0 

cu  0 c 0 h cn  * 

• 

* 

♦ 

• 

• 

3 a O 

^ 1 0 CQ  < • CO 

m 

Ul 

t-H 

00 

H 

m 

U Vflj 

T*  -3 

a I i cm  • 

i-U 

oc 

• 

• 

• 

o 

44^  flk  0 • 

44  /-*  CU 

0 00  0 • >s  • as 

• 

H 

CM 

CM 

0 0 0 
jQ  h 6 
< 3 

0 0 3 lu  0 '0* 
NH  0 3 

0 00  3 

00  *sU  00  ^ "3  OS  • 

U H U M 5 * 

CM 

• 

• 

• 

• 

N rH 

• 

ON 

s0 

r-> 

v© 

v© 

•H  • lu  a O 0 

•H  • IU 

H < <-»  • 00  sf 

-<  -<  CM  0 

N© 

* 

• 

• 

*3  4* 

HH  O w > |u 

tH  »-U  0 

# 

«-*  0 0 

0 • 44  N 0 

0 • 44 

CO  • CO  0 lu 

-a 

0 O N y-s 

tu  no  o o 0 a. 

•H  n©  U 

co  u 0 as  q iu  0 
a < *H  *<0o. 

0 

0 

0 

0 

0 

3 O UCO 

44  . «|  Mt3N4 

•H  **  > 3 0 

44  • 0 ^ 

0 

u 

M 

M 

tu 

M 

d UHH 

•H  ^ 

< H 

^ O.  < OOw 

lu 

0 

0 

0 

0 

0 

0 a 0 • 

0 *3  0 0 

H 0 0 0 « 44 

0 * 

0 

a. 

CU 

a 

eu 

o. 

X *H  rU 

M 0 0 CM 

CO  3 1 0 0 0 

a 

a 44  . 

lu  44  u 0 

|u  44  • 

OX  ^ U U/-n  00 

MU 

MM 

MU 

MU 

MU 

CO  0 *rU  vO 

CO  0 0 O *4  *3 

CO  0 0 NO 

SB  O *3  0 0 H *H 

Mu 

<2 

<3 

<3 

<3 

3 

P «H  0 • 

< 4-»  M ^ 

q a 44  iu  0 cu 
< ^ C0  ft  9 3 

U 0 44  e 

P 0 O AD  O H 
flU  OQ  00  w w < < 

0 

»: 

-3 

*3 

0 

0 

lu 

lu 

■H 

MU 

•H 

3 

•H 

3 

3* 

3“ 

0 

*3 

0 

lu 

*3 

0 

lu 

0 

lu 

w 

lu 

•H 

t^h 

•3 

•H 

3 

44 

/■S 

■3 

3 

a* 

e 

*0 

rU 

3* 

0 

o 

*"S 

0 

rU 

0 

0 

14 

u 

T3 

■o 

14 

0 

> 

lu 

w 

0 

0 

«H 

> 

w 

lu 

14 

3 

lu 

0 

H 

■H 

*H 

cr 

lu 

O 

•3 

44 

O 

3 

0 

0 

O 

44 

▼U 

0 

u 

c r 

0 

lu 

44 

o 

H 

■3 

/—s 

44 

0 

*3 

>-4 

U 

0 

0 

a 

0 

a 

tu 

vu 

0 

> 

> 

3 

44 

0 

>— <* 

*3 

> 

a 

u 

44 

*H 

0 

44 

lu 

0 

a 

0 

e-4 

0 

44 

0 

0 

lu 

a 

3 

0 

0 

44 

0 

0 

44 

lu 

M 

1 

H 

> 

0 

44 

| 

u 

2 

lu 

1 

44 

0 

2 

0 

> 

a 

0 

MU 

8 

0 

So 

> 

3 

i 

flu 

H 

X 

^u 

8 

tM 

1 

0 

CO 

*H 

44 

5 

CO 

o 

H 

0 

§ 

H 

0 

IV 

H 

C/3 

< 

CO 

CO 

CO 

CO 

CO 

0 

fit 

3 

O 

flu 

a 

1 

a 

a 

a 

a 

S3 

1 

a 

UJ 

u 

O 

5 

< 

at 

43 

& 

44 

0 

9 

*3 

lu 

3 

3 

V 

*»U 

>4 

tu 

3 

00 

•H 

3* 

iH 

0 

3 

0 

h 

3* 

>4 

PU 

Be 

0 

w 

k 

0 

w 

9 

9 

O 

3 

lu 

tu 

44 

cn 

00 

M 

O 

3 

a 

o 

tu 

lu 

a 

flu 

e 

8 

44 

• 

9 

V 

3 

m 

44 

c 

a 

3 

X 

8? 

a 

V 

8 

■H  M 

*3 

a 

u 

44  «H 

06 

0 3 

O 

0 

44  ©• 

J 

44 

0 0 

0 

<o 

0 u 

0 

*4 

• 

ft  W 

44 

U 

H 

« 

M 

O 4*N 

& 

o 

•H 

u 

•H 

a »o 

01 

a 

• 

1 frl 
M w 

1 

$ 

— « 

Z 

& 

jfcz 

Ul  < 

06  £ 

Basic  Date  26  Septeaber  1971  Change  Date  Page 


4*10.1.3  RCS  Thrust  Program  (P41)  With  AGS  Followup/In  Control  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date 


26  September  1971 


Change  Date 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971 


Chongs  Date 


Page 


4.10-43 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  S*ptemb*r  1971  Chang*  Date Pag*  4 ' 1Q~4A 


LM  31.,.,,  LM  3231 


LMA790-3.LM 

APOLLO  OPERATIONS  HANDBOOK 


VI 

* 

DC 

< 


D 

Q 


4 

3 * 

c 8 

0 > 

.o  “ 


n 


s * 

U t-l 

H 

B • 3 

JJ  B 3 

fH  «| 

•3  .C  01 

« w a 

01  <H 

SB  fl  B 

O VM 
hi 

* vm  a 

■ «H 

0>  00 
H fi  • 
"O  *H  hi 
0)  PmH 
0-13 

f * s 

0 

hi  4S 

1 » 
►>•3  -h 

H O.C 


CO  M 

Q « 


O 0) 
hi  C 

8 8 

§ 8 

■S  K 

u • 

*H  O 

83 


hi 

> 

•3 

« 

C 

V 

v 

M 

« 


<H  V • 

2 H*Hfi  g2 

:.hbb  5a 

3J--S  3ie 

00  *H  V JR  utM 

voco-hC^bo 

> S B B 

H HN  n M ft! 
AS  otf  Otf  hll  hi 


hi  © p 

o * E 


1 


B 

V 

TJ 


28  J 

o a 

•3  *H 

Si 

*o  x 

Ps  6 
H 0) 


s 


1 * 

• 

a3 
° 8 
•3  * 

S «H 

-o  « 
u 8 

O «H 
O »H 

3 S 

M 

|*I 

:* 

32 

22 


A H<H  O 
fH 

01  «H  hi  h« 
H > 01  3 
00  ► O 

SU  3 
U « *3 

S2 

5 hT  ii 

8 0)  U «H 
282  8 
«sii 
SIS'* 

•3  3 > 

-H  B « to 

B *H 

X 0)  CO 
p hi  hi  SB 

§?J8 

0)  *H  fl  ..I 
h»  hi  C u j 


« 

a 


8 2 2 


CO  < 


CM 

vO 

« 

u 

« 

a 


£ 


< I M 
•H  4)  U 
4J  O 0U 
•H  O 

c hi  u 
m a o 

«ht 

O 0) 
hi  *3  a> 

S3  *3 
hi  3 
■H  V 
«H  hi  *H 
4J  hi  4J 
• < V 

C 0C  * 

333 

h h O 

°ss 

CO  hi  *H 

R"  8 

B *8  hi 
E hi  O 
O 3 
h p.  01 
hi  g hi 
0 0 3 
Ch  U *3 


& 


c § 

h as 

Su 

1 & 

8 , 

CO  pc 

eI* 

ats 

vs  U.  ■ 


0) 

c 

B 

e 

*3 


hi 

0> 


o 

O 


g 4=  ^ 

C 5 O .* 
8 * M 8 
cTS'" 
S S 


*3  « 


8 

••  e 

CO  *3  B 

U i -h 
SB  hi  *3 

*3C 

O-i  o>  co 

MB© 


i-S". 
1 3“f  2 

B B O «3 

43  fH 

«W  O O 
Oh  U ^ 


1|^SS 

hi  hi  hi 
0>  © U F 

H W 

|2  SS 
8222 


_ m ^ r u 

hi  D « CO 

* hi  o 95 

sm*8 

& Of  B fl  .. 

II  So  -id 

2 *3  i h <H  CO 


if 

u * 


Basic  Date  26  SeP tenfccr  1971 


Chang#  Dot# 


Page 


4 . 10-44A/ 4 . 10-4^ 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date 26  September  1971  Change  Date 


Page 


LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


U 

O 

S 

w 

H 

2 

o *• 

41  »-4 
wO  H 

•o 

2 S 

a o\ 
4)  CM 

09  M 
•H  H 

>s  C 

*0  o 

*H  V 

a > 

09  V 
•H  4J 
•o  ja 


I 


41 

M 

O 

44 

4) 

X* 

U 

o 

*J  o 

CO  M 
bi  H 
m j 
00  W *J 
35  04  CO 

vO  (H  (0 
H W 4) 
> * £ 
fd 

41  41  H 
t2  *4  m 


s 

a 

r 


« 

hi 

00 

« 

4i 

0 

•H 

U 

o 

4J 

U 

a 

41 

« 

« 

41 

CO 


6 


X) 

O 


o o 

S 2 
2 -3 

r-C  Wi 

O.  *H 

■ OB 


09 

O. 


0) 

a 


o 

o o 

04 

04  04 

o 

H CM 

o 

o o 

in 

m m 

O 

u o 

2 

25  a 

co  U n 

u nu 

Q *H 

a *h  a 

9 J 

►s  S >S 

kinS.!. 

<h  c/3 

e o 

«H  4J 

C/3  O 
O 00 

•o 

s s 


o 

kTl 

o 

0 

1 


'fa 


E 


co  *o 

WHO 

.H  O 

Sgss 

H Cm  I M 

S . o ' 

ri  O 

u A m ^ 

2§§S 

l 

Isa 


Id  <u 

a? 


H 

u « 


Basic  Dot*  26  September  1971 


Chang#  Dot# 


Pag# 


4.10-46 


C“?^  PNL  PROCEDURES  REMARKS 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


! * 

•>! 

m cr 

m « 

i S 

s 

•o  • N 
• c a. 

U i 

a 9 

•o  o • 

o «»  M H 

s.1  a -a 


L . .A 

£.8831 

0 M 9 

•a  -h  h 

• a w 

O W O*  I 

X • • H 

X M 

• 4J  m < 


« • 

«h  a*o 


gv-s 

<03 


•H  Ai  « e 

*i  x 9 

• NO 

1 3 S i 

x o a o 
il  h BE, 
® M • X I 


SW  O 
4 Pn 
M «H  3 


•*  . « 

*0*0*0 

8 0 9 

44  44 
•H  O *H 
9 « 44 
P*iW  44 

• • • • 

M*.I 

• N 44  <H 
*W  • 4J 

• 

C P • 

© 3 <J  «H 


• ■ fi  h MU 

es  ifisss 


T5  *2 

’own 

a * w 

^2** 

8 .*? 

*H  • 

44  NO 

22  9 

&•*. 

«H  44  | 

g 8 u 
O O • 

o • *-> 


e ^ •"* 

• NO 

S22 


2 8 -5 

«H  O 
*0  4* 

H <0  4J 

o © 8 1 

,-sf 

• u 

■O  *><*; 

a U 


«|7J 

8 

i S2 


WWW 
£ *0  44 

I *1 

S 44  O 

•o  8 w 
u o ec 

ONC 
* N W 


a 

£ as 
" £ x 

oS  i 5 

* • 9 °* 

O cl  N I 

O «M  x 

P 44  * * 

a «n  S w 9 o 
h2  ^ o-w 
*0  /N  PQ  X 

c a i a 
•h  m p • 

N < a-  x 44 
| 92o  a. 

e g ..  w £ 2 

H U MO 

Z \ c PO  o 

5 M w w < o 


44  4 w 

A83 


M 2 0N 

o p 

B » 2 

0 * * 

44  Sg 

iJ  8 ^ 

Sp2 


M 

M U • 

c/l  < ON 

*'» 
2 82 

•SES 
58** 
8«  2 

SSS 


5 0 N N 

a a a 

fl  W «M  «M 
^ K K K 


> h m n 
BE  BE  BE 


Basic  Date  26  Septeaber  1971 


Change  Date 


4.10-47 


LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


«/» 


O 0 U 

* 3£ 

8 *3-0 

G > 0 

W > 3 
-j«i! 

9 U 
O 

M CO 
0 N W 
•h  y u 

w w ^ 

3f  S3  ° 

S u2a 

Is: 

CO  0 
0 O jC 
•H  Z U 

e8 


31 


9 

f4 

3 

ft  » 

85 

*4  M4 

3 0 

CO  w 

8 § 
n *o 
4J  0 

•o  2 

9 M 

0 

83 


d 

& 


45 

d 

& 


8 8 


e 

9 

M 


> 4J 


0 _ 

N O 

rH  M 
•H  V 

35 


ft*  01  0 V 


8 

a *a 

u 2 

£ 3 


9*  ^ r1 

9 0 U 


•a 

•H 

8 »* 


0.  *0 
* * 
£ 


d 

B 


9 

U 


44  . 

T*  0 

0 <H 
O 

a *o 

* * 
o 


8 

ac 


a 


i 


u 

i *o  ° 

•a  2 §■ 
e o 

gss 

H " ' 

> 3 3 
“ X C 

s 


-Si 

*rC 

Wi 

o 


•v  M-i 
0 03 


I 


S i 

a I 

•H 

S3 

it 


0)  C 

44  «H 
O 

£ 8 
S 9 

a I 

•H 

S3 

r!)  H 


I 


16 

S3  ' 

. 8 

N CO 

s*s 

So 
5 w 


? 

I 

So 

5 

w 

o 

0 

5 


Wi 

03  • 

•TJ  ^ 
O W 44 

O 0 

*0  *4 

0 «H 

• *H  *44 

.O 

a 44 

* 0 
0 0 03 

■ O 9 00 


o 

0 


«H  0 «H  0 

0 a «h  a 0 *-» 

9 0 *4  0 0 w 

73  44  «rl  44  fr* 

1-1  0 44  0 0 

was  i 
reset 

0 

9 

0 

•-i 

0 C 00  TJ 

0 CO  0 CO  > 9 

0 

1 

0 

V.  o 300  43 
< CP  < *H 

J®  - SP  ft 

<Ti 

U 

CL  'ft. 

0 

0 

8 


5. 


W 

0 

a 

*o 

0 


s 

a 


3 

l5 

* 

ss 


0 

x» 

9 


< I 

sd 

SB 


0 M 0 'H  0 

<~l  0 O O r-4  fl 

*h  0.  u a«-» 

9 0 0 0 9 «M 

ZB  MB  fl  O 


• g 
5SM 

O 00 
•Md  0 
H < W 


sn 

Id  H 

a 0 

•o  0 
0 *9  Ps  L 
0 9 0 0 
£ 44  UC  O 


9 

O 


CO 

8 


f f tf 


O 

H 


£ 

3 

S . 

21 

0 


§ 


I 0 


ii 

U « 


Basic  Date  26  Septemb.r  1971 


Chang#  Date 


Page 


4 . 10-48 


.10.1.3  RCS  Thrust  Program  (P41)  With  ACS  Followtip/In  Control  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


U 

a 

i-S  i 

S a 

0 m ** 

80 
***  3 
a «h 

a 

a a «h 
•h  o 

SO 

• I 

■H  X 


44  *3 

O • 
» *r4  CL. 
•H  (W  ^ 
JS  «H  Q 

44  O 

O CO 

*-»  a u 
< a x 


^3 

S*  2 

§ 3" 


o i w> 

44  «M 

wi 

MOW 
•h  a 


^33 
Ai  ,o  a 

_ u u 

s * ■ 

U *H  - 
to  O > 

O M <3 
Wl  44 

* 8 & 

M UH 

o i a 
44  m a 

«H  Q «H 

a < «o 

2 93 

44 

§11  • 
6 g s 5 

<H  ^ O > 

O 44  «H  5 

(Q  44  v 

0)  Wl  « 0 

ill8 

wi  o a to 

3 o wi  e 

X 3 44  <H 


g 

Wi 

JS 

• y 

«n  a 

*-l  >s 

• CO 


a 5-4 


g „ ias 

.8 

44  06  xx  «h  a 

x x s ^ s 


gs  a 

3 J a 
X 0-  X 


a**HHH2o  : 

* ^ s 41  * 

x B * a ax  o o n 

o co  so  a a h x a a x x 

X *H  ft«  H H X 

a pHNrt  o 044  > 

ax  xxx  h a a <h  x 
o « j a -h  ««-i  m a j 

x x E x tj  *o  w x E 


*3 

^ a 

■3  *3  Wi 

a a *4 

Wi  Wi  3 

«H  ^4  cr 

3 a a 

o'  a wi 

a -3  w 

U w 

w *3 

W»  f4 

x a w 

I ? 8 

a «m  a 

3 H 2 

6 a <h 

X CO  44 


3 

^ e* 

*3  a 

a wi 

Wi  w 

•H 
3 

Z 9 

U -H 


Cl 

a a 

> 3 


§ s 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4.10-49 


LM  3231 


LMA790-3-LM 

APOLLO  OPIRATIONS  HANDBOOK 


Basic  Dato 


Chang#  Data 


Pago 


26  Septenbor  1971 


4.10-50 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  — 26  September  1971  Chang#  Dot# 


Page 


4. 10-51 


THRUS” 


LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971  Chang*  Date Page  *>10-52 


LMA790-3-LM 

APOLLO  OKRATIONS  HANDBOOK 


LM  3231 


LMA790-3-LM 

APOLLO  OPIRATIONS  HANDBOOK 


4 

u 

m 

o. 


4 

u 


2 


n 

a. 


a 

3 

4J 

I 


4 

N 

**H 

8 

U 

•S 

& 

CA 

Jrf 

u 

o 

H 
p - 

t 

u 

s 


*§ 

1" 

o 

• N 
*9  Pu 

If 

• 00 
*H  0 

• U 

>o  a* 

+ 8 

4 -H 

Wi  41 

4 4 

O.  «0 

~ 5 

as 

5 3 

9 I 

U « 
•0*9 
o e 

£3 

25 


8 

O 


4 

4J 

9 

3 

■ 

tn 


4 

O 


a 

o 

£ 


(A 

CA 


"I  3 


tO 

4 # 

N 


4 

A. 

h 


3P 

•H 

•35 

?! 

M 4J 

• 9 

3 


«S 


“ | °i 

t <4 


* £. 


4*  *H 
4 4J 

a « 


u 

4 

a 


4 

U 


4 

4 

e. 


CM 

tO 


4 

a 


<n 

« 

N 

tO 

*4 

4 

U 

4 

a 


U "H  00 

3(4  ♦ 

a*4 


<M  2 tw  <W  <M  H-4 


g 

4 «H 
44  W 

9 4 

pH  M 

o 

4 *H 

*2 

rH  «pt 

33 

Is 


Pd  5 


2 


4 

Pd 


4 

otf 


2 


3 Si 


M Jj 
O O 
< 4* 

o 

>«  4 

o •> 

*-*4  4 
oo  a * 
pH  ^ 4 

• 4» 

*1  g" 

*.3  5 

*4  4 
N (4 

4 +4  4 
H pH  *9 

4 4 4 

53  5 

~3  3 

r*  m o 
4 V 5 

09  4 N 
U 4 

• 3| 

35-1 

44 

9 U H • 
o o 4 /-v 

*33". 

g£  jh 

•H  00 

44  4 (A  * 
4 44  O <* 

h m < 

•H  W 4 
H (A  (<  (* 
4 0 4 

*H  5C  O. 

44  3 ^ ^ 
<*4  r- 

e ph  • e 

M 4 CM  44 

9 • 4 
(A  fl  tO  *9 

Si  fi-»  S' 


4 O 
3 44  ft 

- 3 fr 

s*  s 

u • 

*o  2 3 

4 9 44 
U -9  ■* 

-h  a>  » 
• O «p4 
4 0 9 
*9  U 9* 

a 4 

00  U 
0 4 4 
•H  «iH  M 

93  a 

O 4i 

CA 

4 ca 

4 o 5? 

*9  44  • 

4 U 4 
**H  4 I 

<44  44  -H 
•H  9 44 


O u 
4 4 

*9  44 


4 

33 

MH  - 
O * U 

*-^3  . 

0^  .4 

o 44  a 
tH  4 4 «*H 
44  L4  OOpH 
4 m a 
d O.  4 9 

OO  44 
*H  <44  4 

4 d -H 
<w  H 4 > 

o^o 

44 

4 O U «H 
3 O ° 4 

44  O - 44 

lO  *-N  4 

IS  - . 

4 d 

> *9  *H 


1 


•*-»  *M  « 

4 

m 44  CA 

32£  *SS 

• W *9 

N •£  « 9 

• tH  x *h 

at  o « > 

• O*,0  ** 

^ 4 pH  00 

u *a  a c 

4 4 4 0 *H 

(4  h fl  O (4 

4 a C u o 

a o o 44 

CA  <44  4 *H 
<44  Z (4  d 

4 0 4 4 0 

otf  p-  ao  fl 


9 6 4 

pH  44 
<T 

!s 

4 4 

t1-°  . 

4 9 44  8 
44  0)  4 

K O 9 P 
4 *n  e oo 

y g 9 (4 
■9  4 44  O. 
-H  V4  9 
> 00*9  4 
O 0 pH 
»-  U *9  .O 
ftft  u 4 
4 n 
fiU  O 9 
9 U 3 (* 

g • 

VJ  *H  *p4  O 

3C  > w 


9 


§ 

2 


O 

A 


4 

U 


9 

9* 


8 

<*4 

I 


*9 

8 


I 3 


8 

•H 

4 

3 


! 

i 


3 

I 


4 

► 

I 


*9 

8 


2 

Wi 

s 

u 

2 


*9 

8 

9 

O' 

4 

M 

W 

^ • 

pH  L< 

m *h 

04  4 

w « 


0C  X 
d o 

> *H  3 

«°  gi 

*9 

4-0  • 

*9  *9  4 *-* 

tH  4 Ki  Ot 

S4J  oo  at 

9 O PU 

u e u 
a *h  o.  • 

8 


4 44 
*9 


- g 


M 

d 


4 

* 

4 


3 

w 

5- 

L 

i 


1 

4 

44 

2 

g 

44 

2 

g 

W 

o 


s 


8 


*9 

8 


*9 

8 


h H • 

i i 3 


§ § § § 8 8 


3 

2 

& 

1 


I 

w 

£ 

i 

i 


4 

H 

I 


4 

CA 


§ 


CA 

Si 


2 

2 

H 

CA 

Si 


*9 

4 

U 

«H 

4 

3 


4 

> 

X 

O 

44 

U 

2 


CA 

5 

CA 

Si 


*9 

s 

4 


6 

^H 

pH 

< 

CA 

Si 

--S. 

CA 

u 


9 6 y . 

44  4 M Wi 

oc 

o 

_ u 
00  C 0 Pu 

C 4 

■p»  « y 

*3H  fc 

3 2 •S  | 

• 4 4 4 
9 JC 

O-  44  U 

9 «fH  4 4 
Id  pH 
j -H  *9  X 
6 4 4 

pH  « *9  • 
HH  4 9 
0 O M 
tM  I*  pH  w 
4 I 

% 

4 CA  9 

£ 

in  o 

9 44  CA 
^ «H  | U 
X *9  OS 
P Wi  4 

Sill 

44  pH 

4 • fr  9 

ffg  :w 
2S  8 8 


i 


Basic  Dat«  . 


26  September  1971 


Page 


4.10-54 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date 


26  Septenber  1971 


Chango  Daft 


Pag.  *.10-55 


4.10.1.6  RCS  Burn  for  Lunar  Imp act  (Unmanned  Ascent 
Stage)  (cont) 


ii; 


a m vi 


VM 

iisi 


oa  * m ta 

WWW  w 


fe  fe  fe  fe  fe 
O O O O O £ 

I I I I I M o 

am,  1 

■III  u\ 

IlilSSi 


186 


H in  w fe  m 


1 uE 

o u « 

*4  < W 


rVH,  26  September  1971 


Change  Dot* 


Page 


4.10-56 


AEA  - close 

ATCA  (PGNS)  - close 

CB  HTR  RCS  STS  A/B  Is  QUAD  4,  3,  2,  & 1 - close 


4,10. 1.6  RCS  Burn  for  Lunar  Impact  (Unmanned  Ascent 


Pag# . 


Basic  Date 


26  September  1971 


Change  Dote 


4.10-57 


Figure  4-22.  RCS  Burn  for  Lunar  Impact  (Panel  11) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Figure  4-23.  RCS  Bum  for  Lunar  Impact  (Panel  16) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


o o a 

* w 5 

04  *H 

^ • u « 

UHI3 
3 88  ? 

M 3 «H 

fS 


M 

SO  CO 

04 

2Sa 

CLtH  U 

o 

g.*o  »m 


■8  i 2-s 

O -I  « 9 
O H«H  4i 
P 0 -H 
<M  h 4J 

o a.  4J 

CO  0 

0 o v 

8«33 
fr£|-o 
2S8  8 


2 a 8 

O 0 «H 
ii  4J  4 

g *5 

81! 

2 .2 

■SB* 

8 1 8 
O U U 
M g JS 

cl  5 * 
o 

« U T) 

2«S 


1.2 

•2  I 5 

0 U *0 

:*i 

tii 

« g o 

• 0 

■H  H N 
0 «rl 
W NH 


2 


• M 60 

it  3 a 

0 *3  -H 

► «j 
3 CO 

• U 


8-8 
JS  O 4J 

" 0 

CO 

w u w 

8iS  9 

— A* 


32 


_ *o 

-VS 

8 m *h 

u J3 

. o a 3 
*M  o JS 

8 0 o 

M M 

• u a o 

£ H W 
H 4J  ® *H 

r i 

42  2 8 

■H  9 3 O 
^ 4*0  *i 

s 2$ 

M "* 

Q. 


§1 


0 M O 

•S4 |M 
2 88 


js  < m d 
w a 5 
o • 

N«i  • *a  « 

2 *3  2 8 

5SU  3 

Tir  Mg 

o 0 *H  o 

SUM  <M 
•H  M to  M 
•H  > 3 O «) 

o S *o  < a 


*0  N 

2 “I 

S 

o m oh 

41  M 2 ► 
4 lO  4 
VD  4J  H 

8 ..4  2 

a o 0 u 

« «w  8 

3So«m  u 

3 ° * 

**  82 


Iff 


I 8 «I 

M • M 

*«S  US 
8 M M 0 3 

js3*M* 

A *3  a M O M 

• *4  «H  • 3 

MM  fe  ~ 

O 0 d 0 H 
M I 6 • b 


..  fl  u 
•0  H * 0 
fl  H M <5 

•SI. 

8 8 *4 

85  22 

0 0 0 

22f  2 


_ _£2 
. 5 3 S5 
2 898  •£ 


flU«M  M 

S u 8.^4  8 Xi 
O © <rt 

~ *8* 


8, 9 


2 

o 2 9- 


Ok 

• • • IM 

H fO  <*>  • 

H H H N 


0 0 0 0 

M M M M 


•Q  a a a a a.  a. 

0 «M  «M  <M  «4 


u u u fl  o _ 

• - 0 8 u s: 

M M « tJ 


• 2 


.2 
• *0  0 
HH  R 

• • CO  > 

H H ‘ 

* • M 

«\6  U 

J J ° 

mmv 

M M O 

* * 5 


M 

82 

P2i 

*H  T3  " 

* H tO 

« 9 a 

• O *H 

8 su2 

M 0 to  JS 


0 

N 


M CO  _ 

0 CO  JS 
0.  H 4J 

2, 

N • O 


• ^ 4 4 O' 
«H  • • 


>o  v 


0 « 

0 


222.3 


•H  <U  U 

223 


4*0  b g k 

a 0 c 0 

0 s>  a 

0 U «H  IM 

£3232 


o 

H 

< 

O 


& 

g2 

*3 

0 

S 8 

H M 

I** 

M 

0 0 
M «H 
3 4J 

Si 

0 0 
u u 
a 

•I 

■H  <3 
£ 

“S 

42 

0 

*H  M 
0 0 • 

1 u b 

0 0 

U 0 > 

O U 9 
CM® 

22  I 


•o 

0 


•0 

ff 

^ M i 


J ^ 3 
22.1 
44  I 


22 


o 

« X 

CO  u 


a o 

^ 0 

4*0  b 

II-I 

U u e U 

III! 

W 0 M 

M 9 ^ 
U O 0 0 *0 

-H  a 0 0 

9 3 2 22 

A 03  A*  0k  3 

CO  CO  CO  (O  0 
A O 08  flu  M 
S H M Q w 


•0 

- 2 

-O  <M 

2 2 

4 2 

^£u 
44v  D 
0 0 O 

44  I. 

Ill  * 
ww8| 
^ 5 M 

ft  S2  8 

u W fl  u 

III" 

~ws  s 

o O 0 0 

M M 0,  0 

3SS  S 

0Q  4Q  ft*  flk 
CO  CO  CO  CO 

sasas 


•o 

0 

M 

H 

3 

er 

1 s 

M w 


•O 

2 

3 

2 


•O 

99  2 

2 24 

M-H  ff 

3 0 0 

23* 


S’  S 4 
iV  > 


•8 

0 c 

^ M *H 


v*j  e 


31  s 8 

0 O 4J  *H 


151 

AMU 

ill 


S3 

4J  w 

o 

l»a 

0 it 

4J  « 

2 8 

0 flk 


2 

8 


« 0 

Ai  ^ *3 

8*8  . 
m b u 
M «H  ® 

0 3 0 

1 2| 
a w Q 


£ z 
S| 

u < 


Basic  Date  26  September  1971 


Change  Date 


Page 


4.10-61 


thru: 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971  Change  Date Page  4-*20~.i2 


to  that  procedure. 


LM  320/ 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


4.10.1.7  Docked  DPS  Thrust  Program  (PAO)  With  AGS  Followup  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4.10-64 


Select  P40 : 

Key  V37E  40E 

Pose  FL  VOS  N09  - Alarm 


LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971 


Change  Date 


Page  *1*2=65 


LM  3158 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


t/l 


rH  > 
«T3  3 

•h  n « 
*H  * 0 

3-s a 

_ 3 0 


CO 

«H 

M 

u 

4H 

u 

4J 

» 

* 

o 

e 

•H 

d 

IH 

4H 

M 

3 

« 

3 

8 

X 

U 

O 

X 

IH 

CO 

IH 

3 

04 

« 

a 

o 

u 

n 

•a 

4) 

m 

E 00 

4* 

u 

O 

U 

e 

4-1  CL 

o 

> 

Wi  4> 

•a 

3 

41  ^ 

4> 

CL  CO 

u 

C 

0 

04 

8 

35 

2 

•o 

*T3 

a 

o 

«i 

X 

41 

V M 

X O 


-a 

o 

M 


i-^ 

1 

Phi 

I 

00 

H 

2 i 

v£> 

pH 
> . 

4) 

U 


m 

o 

H pH 

RTS 

<4  04 
M pH 

I* 


aa 

• • 

BB 


x Ea  co 

ci  od  a 

U > O 

- - a 


<n  m 
04  ed 


5 


« 
u 

>s  41 

St 

O 

TJ 

S 

X 


V 

T> 


o a 
e *h 

• 41 

*H  *3 

^ a .h 
* o 3 
X O 

Hi  * 

g 8h 
E X 41 
N 

4-i  M 41 

O O X 

pH 

m o pH 
41  O H 
M O 

V C ki 
43  *H 
a ih 

"•op 

s §e 

X 43  4-1 
O 


m 

r>» 

A I 


U 

*3 

-a  . 

«H  U. 
00  4) 

« ^ 
pH  41 
T>  6 

13 


'8J5* 


2$ 


- . 4) 
pH  TJ 
41  «H 
« n 


41  00 
4J  6 
OS  «H 
o i4 
«H  3 
*3  Q 


4 ii 
41  3 

§ ° 
41  *3 

SI 

4J 
O «H 

3 S 
3 » 

O *H 

IH 

3 3 

41  CO 
in  2 
fO  U 

c E 


E-  o 

U H 

4)  33 

m CO  < 


D 

ill 

8 


I 


w 

o 


% 

4) 

C 

8 

41 

1 


h w up 
P*  P H < C 


< « 


2 « 

O pH 

- o. 

CO  TJ  ® 
U PH 
2 W *d 

23fc 

44  4)  CO 
M •)  fi 


• I pH 
U 4)  O 
P 4 N 

4>  W 
C H H 

a 

• u 

O H3 
■H  C C 

u m o • 

8X  M 
*TJ  O 
Ps  6 O 
IH  pH  3 pH 
3 pH  X 
* 41  pH 
X U « 

4-1  OX 

°5’S5 

ge  ° * 

«H  O *3 
IH  4 U *H 
410  O 
H 4J  U > 

II  • - 

SI  32 


a 

41 


n 

o 


d 

wi 


* 


Basic  Date  26  September  1971 


Change  Date 


Page 


4.10-66 


10.1.7  Docked  DPS  Thrust  Program  (P40)  With  ACS  Followui 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


• i— ♦ <w  C 

I H U 

I *H  3 

:*  -a  x) 

| QJ 
5 to 
3 pi, 

O « Q 
: *T3  00 
*0  U 

0)1)0 
cti  X VM 


THRUST 


tr 

0 0-0 

£ u I 

U X 

o o 

1 4J  «H 


Basic  Date  26  September  1971 


Change  Date 


(P40)  With  AGS  Followup  (conM 


^MA790-3«IM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971 


Change  Date 


If  first  DPS  bant,  enable 
supercritical  He  pressurization: 
ED:  MASTER  ARM  sv  - ON 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Change  Date 


Basic  Data  26  September  1971 


Page 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  Septenber  1971 


Change  Date 


Page 


4.10-69 


Basic  Date  26  September  1971  Change  ^ page  4,10-70 


PROCEDURES 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  Septenber  1971 


Change  Date 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


LM  3231 


LMA790-3-LM 

APOLLO  OPIRATIONS  HANDBOOK 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


PGNCS/AGS  Align  (required)  |Ref  pare  4.9. 


LMA790-3-LM 

APOLLO  OKRATIONS  HANDBOOK 


BwicDof  26  S.ptrtBjm 


Chango  Dots . 


Pago 


4.  10-75 


LM  2014 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  — 26  September  1971  C Kongo  Dato  „ - Pag*  ^Lt-lOrZ^ 


10.2.1  Braking  Phase  Program  (P63)  With  AGS  Preparation  for 
Orbit  Inaertion  (410+00000)  (cont) 


LMA790-3-LM 

APOLLO  OPIRATIONS  HANDBOOK 


Q *0 

CO  S 

H X 


> M s-N  N 

CO  KCO  N CO 

«M  «M 

O «H  O «M  O' 

o t o 

U 4J  U 
U U U U U 

i m u m u a 
\ a a Ok  m a 

. O.  A 

ii  4J  4-» 

8113  i 


•H  p *H  C -H 

a So  a to  c 


mhu 

O r* 

°s§ 

M 

r*  m m 
n n n 
> > > 


«M  ■ *H 

o C * a 

•H  Ui 

as  <m  o u 

% g © 8 

-d  Ci  CM  fl 

a WHOW 

r.  3*„*g 

CM  N H N H 

ft#  > W ^ g 


•H  0D«H  M 

a «h  « «h 

a a 

ii  4J 

’ill 


• I + J 

« o o CM 

-a  9 

^ H U U 

Nil 

'Ills 


•H  H U M 
U O O O 

&SSo 
•ssg . 
g S * * 8 S 

tSONHH  a 
jJM  yfi  |j  U O 

2 o y ^ i i 

ll§*53 

SSS^ae 

••  CO  CO 
/-V  u 


NSm 

s-s 

sis 


26  Septenber  1971 


Basic  Date 


Change  Data 


4.10-77 


If  It  la  desired  to  change  altitude  at  which  LR  updates 
are  inhibited , from  stored  value  of  50  feet  (scaled  in 
meters  at  B-10) , new  octal  value  nay  be  loaded  at  this 
time  as  follows:  V21  NO IE  3451E  XXXXXE 


LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


LM  3197,  LM  3231 


LMA790-3-LM 

APOLLO  OPIBATIONS  HANDBOOK 


ri  5 » 

<0  O «H 

-sue 

^ 8 * 

M O "O 
*M  C 

it- 

4-1 

3 *'8 

* S3 

C >s  CL 

• *o 
to  fl 

c on  3 

* + 

jO  -4  O 

*3  c ^ u 

< <H  o «i 
W M N 
*o  44 

•H  C ® 
• 3 -n  A 

•h  « 

« » 

« b (|H 
44  .-4  «H 

o)  « eo  > 
• t)  c 

f-4  « CM 

►n  ec  A 

rH  C M 
-4  CQ  < *0 

S H £ g 

rwB! 

ot  p-o 

u « r e 

a 4-»  m m 
(0  9 

80.  E 0) 

O 44 

i-i  m 
J O *44  o 


I 


« Cft 

|s 

^ r • 

* c 

t h > 

« VM 

* TJ 
•H  *0  4> 
» « 4i 
O > C 

-tl 

8,*- 

U 

m *o 

e J 

9 


•o  O 41 
C O *-4 

« w a 


ecu 


w 

8 

e 

« 

v 


8 


£ 

%4  U- 


^1 

V 


« o 


oo 

a 


•v 

tJS 

44 

e «»4  ^4 
« > « 
e 44 
a -o  o 

44  II  O 
44 

t-i  « 4) 

e e i- 

44  m o 

* *2  « 

O 8 8 
« U H 

*q 

> 

•H  f-4 
« *0  *-4 
■4  H ( 
U 3 

t s s 


11 


-H  44 
« 
>4 

V 00 

> c 

3 -H 
8 • 
8 2 
E « 
M O 


U ■ 

•H  U 
44  «) 

l| 

la 


« 

U 

m 

a 


■T 

CO 

a 

« 

44 

a 

a 

o 


« 

•5  j 

3 8 

44  «« 

44  e 

« « 

si 


O *H 
04  « 


t 

« 

► 


*3 

c 

t> 

44 

X 

t> 


H«  • • 

2BSS 


•s  • 

■H  f-4 

■ 4 

■8  3 
« 00 
0 

c * 

°3 

n f4 

? ■ 


?aaa 


V u « 
MOM 


tj 

« 

1- 


CO  a-3 

2 ^ *5  8 

vO  *Q  iS  8 &-• 

i-4  M 04  >4  U 

> M 

H N PI  _ 

►s  A A 00  ►>  0) 

« - 

M 


n 

o « 

fH  44 

0 < 
o u 


C TJ 

f4  C 


* * 


*0  TJ 

g2 

•°  § 

►> 


-o 

S 

A) 


e 0 

A N 
V 
x> 


e « o 

A jO  u 


e 


m 

G 


WWW 

• • • 
aaa 


•o 

£ 

« 

& 


4)  35  -4 

’ll  ••O' 
3 Q • (* 

44  40 


•iass 


si  8 


Basic  Dot.  26  S«pfb«r  1971 


Chango  Dot* . 


Pago 


4.10-79 


LM  3158 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


4.10.2.1  Braking  Phase  Prog ran  (P63)  With  AGS  Preparation  for 
Orbit  Insertion  (410+00000)  (cont) 


LMA790O-LM 

APOLLO  ONRATIONS  HANDBOOK 


Basic  Date 


26  Septeaber  1971 


Change  Date 


4.10-81 


Do  not  Key  V37E  within  approxlaetely  50  alcro  seconds 
before  ullage  (If  necessary  to  Key  V37E,  do  it  before 
TIG-10  seconds  or  after  ullage  cones  on)  to  avoid  con- 
tinuous ullage  with  average  g off. 


LM  3231 


LMA790-3-LM 


Basic  Data  26  September  1971  Chang*  Data Page  A‘ 10-82 


Braking  Phase  Program  (P63)  With  AGS  Preparation  for 
Orbit  Insertion  (410+00000)  (cont) 


LMA790-3-LM 

APOLLO  OPIBATIONS  HANDBOOK 


□ 

m 


4J  N 


Basic  Date 


26  Septenber  1971 


Change  Data 


Page 


4.10-83 


Observe  at  TIG  + X sec  - X Is  approximately  26  seconds.  Exact  time  la  loaded  be- 

CMD  THRUST  lnd  - approx  100Z  fore  launch  or  by  LGC  Update  Program  (P27). 

ENG  THRUST  lnd  - approx  100Z 


LM  3197.  LM  3231 


LMA790-3-LM 

APOLLO  OPIRATIONS  HANDBOOK 


CO  <0 
*3  55  u 
41  u 


CO  CD 

CO  at 

X • 3 

« 3 e 

SI  S ' 


U O 48 

00 

09  CO  e 
ik  CO 


H «0  U 
OB  X 48 
B 

V 09  CO 

c hi  *3 

•H  O 

u at 

3 -H 

3 S . 

O 

Li  *3 

2 S 8 

ik  Li 
C CL  U 

09  •— c 

« u ’O 

T3  U C 

3 2 • 

x a 

O ti  iJ 

hi  o 

32s 

»ac 

C u S 
ik  (0 

*3  I 

C m 
fl  X > 
_2  a>  n 


w8 

w at 
Q -o 

hi  hi 
3 «H 
43  hi 


*J  CO 


•3  0 

48  O 

■5  CO 

38 

I". 

0) 

09  *0 

«H  3 


O O vO  hi 

33  « Pu  U 

<0 

H a>  Li 

5ff°3' 

(0  * 

I £ ri  kk 
O nO  O 

SO. 

41  «H 

U -0 

CO  c g w 

55  *H  8 ii 
O CO  u C 

oh  oo  o 

TJOU 
••  48  Li 
o u a<H 

< 

CO  Wi  CO  3 
tl  u c 
«m  az  § 
1-c  o O fl 
tu 

• fl  a 

ii  Q|  U 9 
C 4)  C X 
41  X 4) 
o CD  5 
CO  U 01  w 
4)  O U U 

•a  c a u 


1 

hi 

3 

a 

§ 

cj 

3 

S' 


*3  48 

fl  5 

43  8 
•H  C 

hi 

u u 
o o 
u u 

X Li 

h*  41 

CO  M 

cu  < 

Q£ 

-a 

? § 


u 
o 
u 
o u 

hi  V 


§ 

hi 

CM 

e* 

3 8 

41  *H 
h»  kk 
Li 

*3  41 

5 B 

si 

H ik 
CO  hi 

c 

VO  41 
O hi 
<T  C 
pH  ik 

° § 
O w 
hi 

• 2 
3 CO 
*3  -H 
CO 
3 

O O 
*“H 
0)  *4- 
4)  i-C 

8° 

O hi 

o 


o <2 

O CO 

0B  0k 

ss 


9 

U 48 

O 

o N fl 
Ch  rH 
hi  fl  *H 

5-* 

Ch ’S  CO 

O -H  U 

hi  x 48 

■ > § 
-»  * 48 

hob 

k M A 
>08 
hi 

CO  hi  48 

2*1 
CO  48  hi 

8*  *3  «H 

3 hi 
08  hi  W 

12  * 


k 4 4 iw 
hi  3 0 
hi  08  C 
<0  00  CO  09 

Shi  8 CO 
CO  O 

J oo  rk 

c 

H • ik  O 
H 48  hi  hi 
CO  3 3 
C *3  *3 
• ik  fl 

hi  -3  48 

41  fl  48  pH 
U 0 Cu 

SO  O Li 
«-k  4) 
•O  H 01  00 
•H  > C 
3k  0)  O 
00  > TJ  «-l 


M 

48 

> 

X 

X 


00 

09 

■g  O 

X • 

hi  ^H 
A 
hi 

fl  *3 

*3  3 
4) 

3H 

Is 

m 

4)  A 

•“•a 

§5 

U 

H 
4)  CO 
U 3 
C OB 

SS 


U O 

4) 

a oo 

c 

CO  ik 

0k  Ps 

a kk 


i 

48 


*3 

i 

48 

CO 

I 

o 

ON 


Li 

48 

Ch 

4) 

X 


8 

X 

a 

JS 

u 

4) 

X 

u 

00 

c 


5 1 


§ 


C/9 

58 

"3 

S 


Si 

U Li 

fl 

48  a 

*3  *3  ’3 
hi  48  fl 

■H  > ik 


CO  CO  hi  *H 


0 < 

Ck  a 

Ui 

at  _ 

Li  C 
fl  4) 

8 3 

U 48 
•3  ^ 

§ 3 

3 

48  Ch 
hi  fl 
CO  ik 

E Li 

48  O 

5 U 

< 48 


H L hi 
fl  48  48 
•3  hi 
• I fl 
48  CO  -H 
■3  U O 

2 < a 

■H  X X 

hi  hi 
<-H  -H  *3 

• > s 

CO  >s 
U h 3 
2H  fi 
O O ik 
0k  O 
»H  M 
48  48  H 

tt  *JS 

a.^k 
B fl  H 

5 S3 


O fl 
Pk  > 


3 

>» 


a 

48 

1 

48 

X 


o 

X 

CO 


Li 

4) 

> 

X 

a 

fl 

Li  • 

hi  Li 
48 

1 % 
fl  48 
X fl 

J,  3 


48 

*3 

C 

48 

O- 

48 

*3 

48 

hi 


00 

c 

Ik 

■3 

C 

fl 


48 

rk 

00 

c 

fl 

s 


00 

c 


2 

ac 

2 

ui 


CO 

Li 

3 

O 

u 

o 

Li 

41 

> 

48 

X 

u 

ik  fl 


a 

3 

I 

8 

*3 

C 

ik 

> 

O 


_ CJ 
X O 41 
3 k « 


U 

o 

X 


*3 

48 

i 

48 

Li 


at 

•3 


i 

l 

S 


i 

a 


fl  X 

CM 

Li 

•3 

ik  fl 

Li 

3 

B 48 

hi 

01 

hi 

fl 

> 

ik 

CM  Li 

o 

4J 

■f  o 

hi 

U 

M 

X 

CO 

« 

Q C 

00 

•H 

Ok  5 

ik 

X 

•3 

Li 

fl 

48 

4J  -3 

1 

ik 

fl 

Li  3 

5 

X 

kk 

ik 

U 

O -3 

S 

hi 

48 

fl 

NM 

Ch 

hi  ik 

CO 

*3 

C 

fl 

X 

I 

CO 

Li 

o 


00 

s 

S 

>s 


ik  fl 


48 

73 

ik 

Li 

Li 

0) 

> 

O 

8 

>> 


00 

s 

s 

>> 


5 3 


*“  * » 
© e ^ 


l 


U C k 


a ik 


5 3 O 

s •* 

*2 

I 


§ ss 


-.A 

c » o Li 

hi  < O 


5 2 


fl 

48 


m 

+ 


fl 

3 

fl 


_ hi  hi 

o o < 


i 

H 


M I 
U 


CM 


l>~^  IW.  2b  September  1971 


Chongs  Dot* . 


Pag* 


4.10-84 


4.10.2.1  Braking  Phase  Prograa  (P63)  With  AGS  Preparation  for 
Orbit  Insertion  (410+00000)  (cont) 


Basic  Data 


26  September  1971 


Chang#  Data 


4.10-85 


Kay  VOS  N09E  - Call  alara 

00520  - RADARUPT  not  expected  at  this  tine  or  no  radar  RADARUPT : LGC  Interrupt 

sampling  requested  at  this  time 
Key  KEY  REL  & RSET 


LM  3231 


LMA790-3-LM 

APOLLO  OPIRATIONS  HANDBOOK 


Basic  Date  26  September  1971  Chang#  Date Page  4*10-86 


LMA790-34M 

APOLLO  OMRATIONf  HANDBOOK 


! Hktj' 


RC  1594 


LMA790-3-LM 

APOLLO  OPEIATIONS  HANDBOOK 


* 


2 

0 

N 


0 

9 

cr 


* 

H Id 

•9  Q 


tt 

Vl 

0 

1 


> 


•h  a 


/•s  4 

NO 

Pu 


tt 

C 


Pd 

H 

0 

0) 

•§ 

CO 

c 

o 


tt 

c 


O 

c 


u 

o 


fl 

9 


■9 

U 


•H  O 

n .a  • 

a>  c a) 

9 0 9 

0 9 

W • O W 
tt  44  -H 
0 9 4J 

0U  0 U rH 
h)  O 41  4 
U VM 

O 41  41  n 

Z n > 


o 

u 

• 

« a 

•H  44 

9 

^ a 

NO  0 
nO  *H 

04 

w rH 

tt 

9 S 

Vi  CO 

?B 

Vi  O 

04  4J 

4) 

a as 

s § 

a. 

cn 

Cl  41 
0)  Vi 
(0 

0 0 

04  *H 

00  u 

c c 

H 0 
•9  O 
C U) 
<0  4) 
J 9 


0 O 

<U  4) 

01  U 
0 (0 
Q.  Vi 

2 3 


<0 

Is 

■4-1  44 

NM  M 

4)  O 41 

13  «i  5 

4-1  (J 
•H  0 9 
V 41  C 

4-i  m to 

«%» 
^ c 

(0  0 41 
•t4  M U 
44  09 

Vi  4) 
0 • 9 

0 < 

•4-4  u **-■ 

< O 
>s  _ 

44  tt  0 
•H  *H  44 
9 > to 

i-u 

44  44 

O 9 0 

44  a o 

0 44 
9 -H  09 

g-H  g 

<0  o 

* 9 

u c • 

o g co 

O O CV 
44  44  0 


v oo  cn  >4 

O 44  44 


O X * O 

44  -H  44  O 

> x 41  ^ 

d 4)  « 
4)  -H  44  > 
44 

CO  44 


-0^0 
a m <0  cm 

CO  X 44 

>>  c o 

5 O H o *4 

-4  44  41  N 

CO  44  <H  CV 

CO  9 0 U 9 

4)  gO 
U V <H  c o 

CO  CO  X rH 

9 9 O rH  O 

6 <0  V H 

9 V 0 3 C 

a o 4) 

NO  60  co  > 

NO  0 O 

04  rC  J 44  444 

9 0 O 

• S *41  (3  M 

9 H J5  J O 

41  44 

0 9 CO  CO  O 

•H  0 41  41  4) 

0 CO  44  tt  > 

44  0 0 

0 0 9 0 44 

i-4  O & O 09 

2 -H  9 9 

6 44  OH 

Ifl  V H £ 

0 H 0 b 44 

* 


B § 2 
w a.  44 
H oo  0 

< 0 o 
2 v y 


0 , . - 

41  V . „ 

0 U i-l 

9 o oo  s 44 

3 0 0 tt  rH 

44  -H  «H 

1-4  X 9 OT  44 
44  44  0 Z 
W -H  0 O >» 
0 j h a o 


e 

2 • 

• 5 

^ d 
44  O 
•H 

44  9 
44  0 

* fr 

*3  *2. 

H tt 

■H  i-l 

tt  9 
0 

9 CO 
•H  • 

0 O 
X W CM 
44  0 

•H  O 
» W H 
9 iH  9 
rH  CJ  9 

0 o o 

x -<  a 

0 

& > . 

«« 

1 44  9 
0 0 

8 0 0 
N 0 
i-l 

cn  u vi 
zoo 

O X H 
fiu  Vi 
0 0 
••  45 

U 44  0 

cn  44  *3 
tt  44 
X 0 «H 
44  14  44 

•H  Vi  44 
:*  0 0 


■SS  - 


(d  0 
» CO  O 
9 no  N 
0 Z *H 
Vi  Vi 
i-C  nO  O 
BOS 
0 > 

9 


*44  0 
M *4 


2 cm  cn 
00  Pd 


1-4 

CV 

0 

9 

44 

£ 

9 44 

rH 

0 

Vl 

tt  O 

44 

0 

cn 

0 

44 

9 

0 

a 

O 

O 

0 

M 

VI  (0 

Vl 

U 

w 

00 

*H  X 

td 

•H 

0 

44 

tt 

♦H 

•H 

00  T3 

CM 

0 

> 

8 

3 S 

rH 

9 

ON 

z 

Q 

^ 0 1 0 
O0O0 

(h  H u 9 


ia 


0 

■H 

* 

CO 

OS 

Q 

u 

c 

o 


00 

0 


9 

0 


2 

c 

0 

00 

«H 

*H 

0 

>N 


0 00 
«H  0 
iH 
44  9 
rH  0 
9 0 
tt  rH 
0 _ 

“ 3 


•H  0 

* 41 
tt 

^N.  0 

i'S. 

X B 
O O 


:§ 


0 

00 

g 

■s 


cn 
0 O 


44  0 
rH  44 
9 iH 
tt  tt 
0 

U 00 
0 

rH  1-4 
rH  9 
i-4  0 
5 d 


i'S 


^ C 
O 0 
H tt 
0 

0 H 
■H  CV 

s § 

O H 


iH  O 
0 0 0 
3 rH  i-l 
0 0 *44 

3H  0 0 
« 9 00 

tall 

<o^ 

5^23 


<1  -C 
«l  Vi 

£ 8 

« -H 

a 

3^5 


g* 

u 

Pv 


CM 

O 


rViv>  26  September  1971 


Ckongo  Dot* . 


Pag* : 


LMA790-3-LM 

APOLLO  OPIRATIONS  HANDBOOK 


THRUST 


LM  3213,  LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


2 

05 

3 

tu 


cd 

u 

at 

o 

u 


Bosk  Dot* 


5P 

a 

00 

• 

00 

1 *H 

a 

3 

c vi 

• 

«r4  VI 

•*4 

■3 

•H  3 

3 

3 

VI  U 

JO 

u 

9 

*3  d 

•3 

3 

4J  41 

a 

3 

8 

5 ^ 

d 

3 

to  a 

3 

d 

3 M 

o d 

3 

Vi  44 

3 

3 

M 

o o 

o 

Z « 

U O 

H 

■H 

» 

3 M 

Vi  M 

3 *-* 

•• 

w 

00  3 

3 X 

o 

VI 

VI 

3 

3 

d 

d a 

VI 

44  Js 

u vi 

O 

Vi  3 

> 

o 

•h  a 

o d 

*-4 

o o 

41 

3 O 

0 

•H 

a 3 

3 3 

'v  u 

a 

*H  H 

X 

3 

6 vi 

a 

e 3 

*2  -c 

• 

a. 

to 

•H 

M 3 

44  *H 

M O 

C *i 

41 

a.  oo 

O 

M 44 

O Vi 

Vl  M 

CO 

*3 

o d 

VI 

3 

O 3 

- <u 

> 

«— t 

Q «H 

3 

*3 

44  t4 

a o. 

X 3 

to  M 

44 

4 

3 

3 

O Vi 

4)  «H 

O 

O 3 

44 

* M 

a 3 

o a 

4i  3 

Vi  3 

3 

co  3 

•H  44 

a 

3 

41 

V O 

X 

VI 

q *h 

d 3 

3 c 

U «H 

VI 

N 

3 

< VI 

■H  CO 

3 

to 

to 

• 

m 

1 

Vl 

a 

3 3 

4)  O 

u 

44  3 

O 

d 3 

d x 

► *H 

O 

o a 

3 

d 

o d 

Vi  • 

3 

■H  VI 

*3 

44 

■H 

O 3 

3 

VI  *4 

41 

D 

VI 

>» 

3 

44  3 

Vi  > 

t0  41 

•H 

• 

MX* 

z 

3 

VI  c/3 

VI 

O 3 

00  > 

•— 1 

4) 

3 X -3 

3 

VI 

Vi  O 

3 O 

VI  a 

41 

O 

1 

*H 

3 V O 

3 

o < 

3 3 

o 

C M 

Vi 

X 

3 O 

d 

1 

X 

d vi 

3 3 

to 

VI 

3 

3 

Vi  3 00 

3 

Vi 

3 44 

•H  Vi 

> 3 

wm  a 

C 

» 

H 

Vi  | 

X 

3 

o 

3 O 

VI 

o o 

o 

i-l 

3 3 3 

> 

C 

>» 

VI  U 

3 3 

H 

o 

H 

3 

3 VI 

3 

a 3 

d 

vi  e 

to 

55 

> 

3 3 

c 

*H 

C 3 

•H  3 

3 *H 

V o 

1 

o 

3 

G 3 *3 

o 

3 O 

3 X 

vi  B 

(0  VI 

O 

O *H 

Vl 

00  M 

a s 

3 

to 

u 

a 

vi  3 

1 

3 

Vi 

VI  • 

X 

O VI 

o 

05 

I *H  00 

Vi 

3 3 

3 0 3 

z + • 

o 

1-1 

X 

u e 

VI 

•H 

a 3 

X d 3 

X oo 

0)  4) 

H 

4) 

3 0 3 

M 

44 

3 3 

> 

00  • 

a a 

X 

*3 

VI  M Vi 

3 

vl  T3  3 

(fl  CM 

41  to 

to 

•• 

1-4 

M 3 

H 

3 3 

3 «H  *H 

3 i-l  • 

Vi  4) 

*H 

H 

U 

> *3 

G 

3 

vi  a 

3 3 X 

a 3 x 

VI  Vi 

ft 

55 

u 

H G 

< 

B 

3 

BOO 

3 c • 

X 

X 

O 

41 

X C 3 

H 

>n 

•H  VI 

» 3 

3 3 

4)  X 

to 

a 

> 

< 3 

Z 

VI 

*3  3 

VI 

3 H 

VI  ■ 

VI 

O 

X ►> 

O 

• 

3 X 

d X 3 

3 3 

C i-t  M 

to 

05 

T5  J vl 

U 

3 

3 

I VI 

tl  vi  ^ 

M Vi 

•H  3 >5 

41 

33 

to 

C -H 

O 

•H 

B 

a 3 

3 3 3 

4) 

H 

«H 

3^0 

05 

3 

X 

•H 

d s 3 

vi  C O* 

>,  tl  A 

Vi 

X 

3 O 

44 

VI 

a 

B0i4  H 

3 *H 

<H  *3 

O 

(0 

■J  «H 

Vl 

v o 

1-1  N 3 

3 8 44 

C 3 41 

O 

z 

1 

WOO 

5 

3 

VI 

o x 

tH  < O 

a o 3 

O VI  m 

H 

w 

X 

> * > 

X 

3 

< 

tv  3 

3 w J 

X C 05 

3 

s 


o 

3 


o 

u 

X 


u 

3 

4) 

M 

3 


3 

O 


K 

3 

S 


N 

O 


3 | 

01 

Vi  -o 

-H  c 

3 *H 
01 

■OH2 
to  <5 

•2  2 
-«E  ' 
So  3 

vi  x 

§eS 

°38 

h cat 

S 3E 

o a 

U 3 •• 

^ | 8 
3 8* 

»a" 


3 

0) 

u 

•H 

to 

0) 

3 


u 

o 


3 

> 


o 

u 


J. s 

o 


& 

c 


to 

CU 


a 

V 

to 

3 


u e d 
<0  o o 


JeS 


C A 

o * 


w 

is 


a 

i 

a •s 


o 

3 

3 

(V 

# 

X 

*•  A 

O 

44 

1-4  VI 

3 

& 00 

1 

..  8 
ffO 

VI  O M 
3 00 

u b 9 
8S-5 

W 

3 r 

N 3 
•H  ^ 

M O 

■ss 

X O 

a vi 


oo  oo 

9 S 

Q a.  >s 
Vi  O O X U U 
O H -H  M 
WDSBIOttii 

B g 00  9 U W 
li.3  5555 


UUU< 

35^3 


3 

Vl 


00 

c 

■H 

S 


<0 

a 

•H 

a 

o 

c 


u 

o 

vi 

o 

3 

>§ 
o>  o 
*J  o 
to  o 

VI  <M 

n 


-a* 

CO  CJ 


5: 

to 

3- 


fig 

tO 

*3  Ps 
O.  3 
3 X 


16  September  1971 


C Kongo  Dot* . 


Page  A.10-90 


LMA790-3-LM 

APOLLO  OPIRATIONS  HANDBOOK 


THRUST 


LMA790-3-LM 

APOLLO  OPIRATIONS  HANDBOOK 


Basic  Data  26  September  1971  Chong#  Data Page  4,10-92 


LMA790-3-LM 

APOLLO  OPIKATIONS  HANDBOOK 


Basic  Date  26  September  1971 


Change  Date 


4.10-93 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


1 

CO 

• 

<0 

<3  - 

ON 

1 

N 

< 0 

c 

0 

• H 

w 

0 

X 

0 

-O  • 

0 

>4  0 

ac 

CO 

CM 

w 

5 

0 

o a. 

N 3 41 

r**  CJ 

** 

0 • 

o 

8 

•H 

^ • 

0 

U ON 

44  Lb 

44 

H N 

PS  1-4 

N 

0 • 

0 

>s 

0 

w 0 *H 

w 0 

0.^ 

*3  0 

a 

• Is* 

3 *4 

3 

H 

W 

0 3 

8 

M 

C*  ^ 

0 C 0 

0 0 

0 

0 

It  H 

• os 

3 0 «H 

fl  0 

■*4 

0 Li 

•r4 

3 

0 

0 

Si 

sO  w 

*H  X 4-»  ^ 

•H  X 

Lb  0 

3 X 

0 

a 

a 

8 

V) 

8 

• 

44  «h  r«- 

4b 

•H  On 

3 a 

cr  »h 

Li 

nm 

0 

■H 

MT  0 

3 CO  C • 

3 CO 

0 • 

0 Vi 

a 

X 

H 

_ s 

O O H CM 
<2  < ^ • 

O O H N 

0 

Li  0 

X 

X 

X 

at 

0 *H 

OS  < 

**•<«»  e 

1 a 

N-t  4J 

PC 

< 

0 

u 44 

0 NO 

0 vO 

0 

8 

>< 

5 

vi 

0 3 

CPU  • 

a m 

4b  • 

Li  *H 

• 0 

0 

>4 

3 

Q 

e 

• 

0 

a o 

5 O 0 MT 

o o 

0 *0 

0U*H 

m 3 

NO 

u 

>s 

2 

UJ 

•H 

W fig 

•H  -o 

•3 

< 

00 

M 

V 

as 

e 

• 

O 

44  y— \ Cu  0 

4b  /-v 

0.  0 

6 CO 

• t-i  ^-s 

» 

0 

? 

+ 

+i 

CM 

CM 

CD 

0 0 

0 00  3 It 

0 00 

9 u 

CM  0 e 

CM 

It  •• 

• 

* 

$ 

u 0 

N iH  0 

N *4 

0 

•H  O 

• 4i  0 

e 

a oo 

Pb 

>o 

nO 

3 «H 

■h  • u a. 

i4  • 

u a 

<H  < 

N©  0 

NO 

0 

W 

• 

• 

3 li 

H H 0 n-' 

*H 

O w 

< ^ 

* B 4J 

0 i4 

NO 

0 

rb 

0 0 

0 • 4b 

0 • 

4b 

CO 

<0  O tb 

Mf 

-h  a 

r- 

u 

0 

0 N ^ 

•H  vO  U 0 

«H  sO 

U 0 

u o 

u m 

X 0 

X 

0 

CO 

a 

3 

O *4  CO 

44  * 0 Li 

4i  • 

0 u 

s§ 

0 4i 

0 

VI  s-b 

Ob 

Vi 

w 

wi 

C 

b H H 

*»  > 3 

■h 

> 3 

Li  00 

v» 

*H  nO 

10 

CO 

3 

CU  0 • 

0 *3 

0 

•3 

3 0i 

0 4b  0 

0 

00  o 

r-l 

X 

< 

a 

a 

*H  iH 

M 0 0 0 

M 0 

0 0 

*4 

a a -h 

0 

C 4b 

> 

S * • 

U 4b  u 

Li 

u u 

0— s 

0 -o 

H 

CM 

cn 

4b 

Mb 

to 

O tb  sO 

CO  0 0 0 

CO  0 

0 O 

CO  CM 

VM  U 0 

M Vi 

>>  OS 

PS 

os 

0 

0 

o 

e • 

o a u m 

u a w it 
< vw  a 

0 0 0 

0 

3 O 

0 

at 

os 

< 

w w 

<N/(fl  ft 

fid  (d  H 

os 

Q U U 

o 

III 

8 


•8 

«-s 

•3 

*3 

8 

8 

4b 

g 

tH 

3 

•H 

3 

3* 

4b 

cr 

3 

*3 

0 

4J 

0 

Li 

■3 

0 

Vi 

c 

Vl 

w 

0 

Li 

X 

o 

w 

Li 

•H 

y 

*3 

■H 

3 

NhK' 

*3 

v4 

3 

cr 

0 

4-N 

*3 

•H 

H 

cr 

0 

u 

iH 

^-s 

*3 

0 

H 

0 

0 

Li 

o 

•3 

0 

0 

> 

C 

w 

0 

Vi 

0 

It 

•H 

> 

w 

Li 

4-1 

Vi 

•H 

3 

Li 

0 

>> 

c 

*H 

3 

3* 

P 

O 

•3 

VI 

o 

0 

3 

O’ 

0 

O 

VI 

•H 

0 

cr 

0 

Vi 

VI 

0 

H 

•3  4-s 

0 

0 

lb 

Nta* 

U 

0 

0 

O.  « 

u 

■u 

It 

3 

> 

> 

3 V» 

0 

N— ' 

•3 

> 

e 

4b 

u 

t4 

0 

VI 

Li  0 

Li 

a 

0 

0 

Vi 

G 

O Li 

3 

3 

3 

0 

3 

VI 

0 

0 

4b  Li 

CO 

i 

i 

H 

> 

0 

VI 

8 

U 0 

o 

Vi 

1 

VI 

0 

c 

0 » 

Vt 

i-t 

0 

4b 

0 

00 

> 

0 

H 

» 

*-4 

8 

X 

•H 

e 

O 

O 

0 

•rt 

X 

to 

H 

5 \ 

Ob 

Pb 

CO 

4J 

3 

O 

0 

J *3 

0 

0 

CO 

CO 

< 

to 

to 

to 

to 

CO  Li 

O 

o 

23 

o 

o 

5? 

O 

O *H 

c 

< 

< 

< 

< 

< 8 

<0 

VI 

«H 

0 

Vi 

ft 

-<»N 

w 

Mm 

CM 

0 

H 

X 

PU 

N-*' 

8 

g 

•H 

’■v 

0 

Vi 

Vi 

QC 

0 

->  ■ 

0 

0 

* 

. 

Vi 

0 

lu 

At 

} 

4J 

*4 

c 

0 4-S 

7: 

0 

Vi  -3 

V 

•H  0 

0 

< 

•B  3 

J 

- 

O 3 

#w 

* 

*3 

. a* 

- 

0 

M 0 

' 

Vi 

$ 

o V. 
44  n^ 

i 

*4 

. > 

Vi  0 

r-- 

0 3 

»H 

00  0 

e 

U r4 

-5 

*•< 

cn 

e 

0 

vi  X 

o 

VI 

*H 

j£_ 

X 0 

*z 

S| 


Basic  Date  26  September  1971  Change  Date 


Page 


4.10-94 


4.10.3.1  Powered  Ascent  Program  (P12)  With  AGS  Followup /In  Control  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Page 


Basic  Date 


26  September  1971 


Change  Date 


4.10-95 


TTCA/TRANSL  sw  (2)  - ENABLE 
THROTTLE/JETS  cont  (2)  - JETS 
ACA  PROP  sw  (2)  - ENABLE 
ENG  THR  CONT:  ATT/TRANSL  sw  - 4 JET: 


LM  3235 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


%/i 


u 

a 

4 

« 

a a 

J3 

u 

38 

2§ 

■H  PL 

0 

4 
u m 

« 01 

11 

u c 

1 0) 

T3  CL 

o 

CL 

9 01 
.*  43 

o • 
4 TJ  *T3 
49  H 01 
3 M 
O *H 

- 4:  ca 

< 4 <m 


ss 


W 

01 

43 

Li  S 

•3  x 

O CO 
M O 
•*4  Z 

0 o 

PL 

U 

01  «M 

a *T3 

01 

u 4 

t o 

*a  r-4 

u 

§•• 

u-  . 

<0  13  *0 
a m « 
^ 3 M 

5x*S 

< 4 M-» 


»n 

T3 

s 

m 

m 

ITI 

4 

Li 

4 

CL 

VM 

5 


Os 

* 

cn 

m 

T3 

s 

00 

m 

m 

4 

Li 

4 


(S 


a 

Ul 

8 


o 

H 


L» 

01 


09 

CO  C 
O 09 


s m m a 
o o o o 


35 


a u 

Li  | 

0 c 

1 o 
•o  u 

1-s 

•4  ••  •• 

y « o o 

4 *f4  ^ ^ 
43  CO  CO 
CO 

y /*n 
ZvOH 
O M M 
£ w 

09 

Li  4-i  03  CO 
o h y u 
a 

2 . 

fL  4 


01  01 
4 4 
O 0 

M iH 
••  O U 

2 1 1 
c tS  s 

o<< 

■5  c*i  O 


m a 

»-}  o> 

O LJ 


4 CO  CO  «M 


3 


W vO  H 

o M M 

4<  W W 

L 0Q  (Q 
MOO 


C CO 
•H  O 

CO 

S3 

CM  O 


s § 

Li 

Li  CO  O 

:t»s 
■85  ' ' 

Li  CL/-x  ^ 

^ 4HN 
*j  -H  s-/  w 
Li  *3 

• • 8 2 

co  -a 

Q 3 Z Z 

^s*s 

4 Li  W Cd 
■H  4 Q g 

X H p N.  fli 
4 4 M M H 

Li  Li  M ft  flu 

32^5 


CM 

4 

T3 

CO 

1 

09 

H 
W W 

8 

1 

a *-) 

Li 

O 

u 

u 

c 

o 

u 

09  CO 

•H  | 
Li 

s 8 
sg 

38 

“8  a 

Li  M 

(3  § 


8 

fad 

Q 

s 


1 


O S 
I M 

0 

CO  W 

••  o o 

0-4(4 


C 

L 

3 

43 

CO 

5!. 

L 

O 


" I 

o 

L •• 

o o 
o o 

Eg 

4 H 
a 

41  U 60 
Li  Z C 
CL  fad  fad 


••  fa- 

ES 

3 

43  I 
CO  5 

5!  * 

Li  2 

O ^ 
CM 

4 Z 

•3" 

14  •• 
Li  H 

C Z 

5 8 
Eg 


Sg 


■o 

M 

4 

3 

00 


z 

o 


I 


09 

S 8 Z 

Li  M 
-9  Z 
I (L 
U I 

Si  s 


C 43 

•S3  a 

Li  Li  H 
-H  -M  fifi 

8 8 H 

a co 

4 

> CO  00 

Owe 

raw 


eg* 

8 a 

Cl  -< 

gg§ 

co  H 

ooo  o 

<5§£ 


Ul 

oc 
u 


Basic  Date  26  September  1971 


Change  Date 


Page 


A. 10-96 


LMA7BO-3-LM 

ADOU.O  OMKATIONS  HANDBOOK 


CREW-1  pNL  PROCEDURES  REMARKS 


LMA790-3-I 
APOLLO  OPERATIONS 


Basic  Date 


26  September  1971 


Change  Date 


Poss  FL  V50  N25  - Checklist  LGC  zeroes  attitude  errors  and  sets 

R1  00203  - Switch  to  PCNCS  auto-  1*  deadband  in  DAP  at  this  time. 


HANDBOOK 


Page 


4 < 10-98 


4.10.3.1  Powered  Ascent  Program  (P12)  With  AGS  Followup/In  Control  (cont) 


LMA790-3-LM 

APOLLO  OMKATIOMS  HANDBOOK 


Page 


Basic  Date 


26  September  1971 


Change  Date 


4.10-99 


Update  EVNT  TMR  ind  if  desired  or 
If  TFI  was  slipped. 


LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


< 

S 


0 

0 


0 

O 


0 

I* 

00 

It 


00 

I 

01 

00 

« 

V* 

0) 

4 


»1 

SO  o 
o JC 

> 0 

0 

Cl 


K K 
-O  ^ 

U 

• 0 
^ « 

r>  u 

» 4-1  • 

*H  0 

on  a 0 

ON  C *0 

> 0 H 

4-»  0 
J 0 00 
C -H  0 
M 

00  U 0 

a 0 *h 

•H  0 TJ 

L»  o. 

3 CL  0 

a 0 jo 


L 


0 

0 W 
00  O 
«H  «W 

0 

“ i 

IS 
0 *0 

* g 

5° 
0 0 

92 

0 0 

0 *H 
U fH 

0 *0 
0 *J 
0 0 

•H  0 

> 

O 0 
L<  0 
CL  0 


4 

I 

CO 


> 

I 

0 

u 

0 

-C  • 
0 0 
0 

O 0 
*H  0 
4m)  0 
0 D 

6 a 


o 

u 

u 

g 

u 


0 

CO 

< 

1 

s 


< H ^ 

r -h  ^ 


o 

U 


a 

iii 

8 


O 

Um 

CO 

3 

A- 

3 


Li 

oc 

o 

u 

CL 


c 

0 

u 


k4 

I 

Cl 


r"> 

0 

O 


SCO  CO 

u u 


2 < 
O 


0 

0 

0 

U 

1 


0C 

MO 


CM 

OC 


••  z 0 

m 5 0 

o 

0 2 m 


S 


0 
0 
0 

1 

c 


• *4 

0 O 
^ c <M 

5 * **  M 

'VSS  S 
£ 2 


J3 

0 

e 

u 

g 

I a 

00  0 


hHS 

i 

o 

' s,  -g 

« ^ M S 4J 

Z L O L 

M H V CL 

fs  o «-»  cn 

> OC  OC  06 


eu. . * 

<2*83:2 

L X • • 

>n  0 a x m •• 

s*g8S2 

0 I 0 

<?* 

1 35  M 2 

PL  0 f-l  0 
H >♦  flu  U 

tfc,  ON 

H > H N O 

0C  0C  PC  H 

< £ 


u 


J= 

0 

3 

a 


4 

I 

co 

i 


u 

O 3 

sl 

8 - 

CO 

■ Si 

M 

& S 

4-1 

C -H 

il 


^ Z 

si 

u < 


Basic  Date  26  Septe-ber  1971  chonge  Dafe 


p„0. 4.10-100 


LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


(A 

* 

at 

< 

2 


60 

e 

0 


0 
a 

1 

« 

H 

60 

c 


hi  « 
0 Li 

e o 

•H  H 
eg  *h 
60  a 

(6  44 


o 5 

0 TJ 
il  Li 

o 3 

* JS 

Cu  u 


0 60 
O 0 
-H  0 


0 *H 
60  hi 


N 0 

0 > 

§ tJ 

0 0 

hi  0 
0 0 
•»4 
*3  0 
0 0 
■H  0 
^ Li 
0 

o x* 

0 

0 0 

rJ 

0 

O 8 
fl*  hi 


0 hi  0 

3 0 > 

3 -O  <J 

a # 60 

u 0 0 

3 O 111  U 
O hi  O 

^ a • 0 
< *o  u 
fe  >H  0 0 
H «*4  4J  XJ 

04  0 O 
44  0 < 

0 U fiU 
hi  0 0 M 

O 0 *0  CU 

hi  «H 

«H  60  0 0 
0 0 -H  0 
O 0 X 

e » 

0 **4 

O 0 0 0 
4 U <u  H 
PC  0 

•H  hi  0 
hi  O 44 
• «H  3 
44  0 hi  hi 
4i  «H  X 0 
O hi  3 
hi  XJ  hi 

3 0 44  x 
O 0 Tt  hi 


> M hi  44 


44  44  0 

. o 00 

h4  *H 

O 0 
44  *0  H 

O 0 

4-n  «H  0 
O hi  <H 
0 0 0 
0 a o 
^ 0 

a 60 

o 0 hi 
•H  0 
OO  H hi 
O 0.44 
0 

^ 0 

0 • 
0 X 

a 0 o 

44  > 0 
•H  0 


0 I 
0 O 
0 0 


0 0 O 0 

*H  «H  U 0 

6>  ON 
44  0 5 

U 44 


3 0 
U *3 

*g 


0 

0 O 
*4  0 0 

o a 0 


o * 

0 T>  H 
«H  O O 
0 «H  44 
hi 

hi  0 XJ 
0 O.  *H 
9 O 
hi  60  X 
X 0 0 
hi  <H  0 
hi  hi 

0 0 X 
0 3 hi 
•H  hi 
60  X 0 

0 hi  -r4 

w x 

60  hi 

• 0 

0 -H  0 

1 0 

'H  3 X 
hi  XI  hi 


0 

•g 

■H 

0 

a 

60 

0 

& 

0 

0 


> X 
■H  O 


3 0 


0*0 

S 3 

§5 

> 0 

44  £ 


Li  ►> 
X ^ 


• 0 


«H  x? 

a 0 

O'  M U 
0 Li 
hi  0 
6 60 


> 


0 0 -H 
•H  0 XJ 
hi  a 

P a 0 

Q 0 X 


*o 

s 


0 

X 


*2 

3 3 

O *H 

0 XJ 
«H  M 

8 

u 

1 

Ps 

II 

X 

O 0 

> *H 


0 

XJ 

hi 

Li 

0 

> 

O 


X 


-o 

0 

•H 

K 

0 

I 

N 

+ 


60 

0 

•H 

M 

X 

hi 

0 

> 

3 

0 

0 

3 0 

60 

g § 

>4  hi 


a 

ui 

8 


• • 

0 

*• 

•a 

B 

•a 

0 

•H 

0 

X 

»H 

hi 

X hi 

0 

iH 

0 a 

3 

O 

4i 

3 0 

a 

Li 

44 

a hi 

hi 

0 

0 

1 

0 

1 

1 *3 

O 

hi 

hi 

O 

44 

X 0 

1 

•H 

a -h 

CO 

H 

X 

U hi 

CL 

< 

«-4 

u 0 

0 

< 3 

M 

0 

0 

H Li 

CX 

hi 

*i4 

Vi  x 

< 

0 

8 

hi 

H 

«H 

0 

H 

CO 

hi 

0 

oe  c 

«H 

0 0 

60 

0 

M 

hi 

0 

3£ 

0 

W 

•o 

0 


| 

§ 


i 

Li 

O 

hi 

•*4 

0 

£ 


K 

60 

> 

<3 


o 

o 


u 

0 

«H 

X 

0 

I 

X 


0 0 

in 

0 hi 
0 hi 
X 0 
O > 


Li 

i 

0 • 

il 

gg 
*g 
5 * 

XJ 

0 0 

t ? 

0 O 
0 CJ 
X 0 
O Li 


•a 

0 x 

hi  0 

CJ  3 
0 G. 
hi 

0 I 
•O 


3 H 

£3 

hi  H 
cn 

0 

0 60 

£ <S 


O 

(X 


g 

IX 


0 

u. 


0 

3 

Li 


CO 

Si 

CO 

CL 

Q 


a 

0 


O <N 


0 

O 

o 


E 

3 

hi 

0 

Li 


2 


PC  hi  u z 

hi 

t*  m <t  u 

B*  " 

z C n fs  x 

a u 1 

u -h  > m X 

0 0 

CO  • 

cX^S 

^ I a 

o > 2 

hi  S 0 

x H co 

u z u 

^ 8 < 

ia2 

M 

0 3 0 
H O O 


0 

& 

i-4 

a 

0 


3 I 


x 2 

o 

g>3=* 

H CM  cn 
x X PC  at 

o 

> 


av 

SB 


I 

Li 

0 

hi 

1 


0 

0 

■H 

X 

0 

1 

X 


0 0 

t -H 

0 hi 
0 U 

€ > 


I 

0 

Li 

O 

hi 

Li 

0 

% 

c 

Is 

t? 

0 *0 
0 u 

X O 

o o 


5kz 

U * 


Basic  Date  26  September  1971 


Change  Date 


Page 


4.10-101 


LM  3198.  LM  3229.  U1  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


CM 

•H 

L 

Ul 

1 

e 

•H 

52 

Ul 

at 

X 

H 

3 

•o 

4J 

§ 

X 

CJ 

cB  ft 

cB 

T3 

d 

c 

u 

00  ft 

Ul 

00  C 

4J 

o 

Ui 

Ul 

iH 

3 

3 

Ui 

4) 

•H 

a 

cB 

X 

Ui 

*X3 

4) 

4) 

Ui 

X 

"O 

<a 

a 

•H 

O 

e 

at  ”3 

•• 

CO 

CO 

Ul 

4J 

Ul 

1 

a 

cu 

i 

CO  CO 

CM 

4-1 

o 

• 

JO  Ul 

X 

a. 

cu 

0 

X 

•H 

at 

> 

%4 

o 

at 

x 

« 

d 

a.  cu 

OB 

O 

• 

<B 

CM 

*M 

C 

Ul 

U 

u 

ft 

jc 

> 

a 

o 

•H 

CM  *M 

cm 

2 

3 

d 

O O 

X «-4 

■H 

0 

a 

•H 

o 

o 

c 

4) 

q 

0 

XX 

O 

0 

o 

UI  U 

4-1 

a 

X 

X 

X 

CJ 

*H 

cB 

X 

m 

4-1 

•H 

-4 

•H 

CM 

•H 

•H 

CO 

O 

V 

4-1 

c 

U 

•o 

'H 

CO 

ft 

• • 

X 

| • • 

at 

4J 

O 

4-1 

X X o 

X 

x 

X 

H 

> 

CO 

o 

(A 

3 

d 

a *h 

4J 

4* 

M T3 

X 

0 

■H 

4j  -a 

O 

-a 

X 

x 

x 

at 

•M 

«H 

SC 

0 

x 

d 

Ui 

3 at 

oq 

x X 

•H 

Ui 

4-1 

tH  O 

H 

X 

x 

x 

> 

•H 

T3 

Ul 

at 

0) 

o 

Ul 

ft 

*H 

«H 

C X 

X 

X X 

4J 

c 

s 

C 

a -a 

at 

-C 

x 

X 

X, 

1 at 

3 

u 

4) 

4) 

1 

2 

CO 

O 3 

x 

X X 

at 

41 

o 

O 1 

> 

4J 

+ 

+ 

+ 

•H 

at 

at 

CO 

Ul 

X 

0 

*H  r-4 

+ 

X 

C0 

0 

O 

rH  X 

•H 

X 

T3 

00  1-J 

• 

3 

>4-1 

00 

u»  a 

at 

at 

X 

at 

H 

3 

3 

<2 

d 

d 

r> 

Ul 

CL 

CM 

nj 

p* 

o 

e 

•H  (0 

4-1 

Ul 

CO 

c 

> c 

CB 

ft 

CB 

•M 

• 

at 

CM 

*—4 

CO 

4-1 

i4 

T3  -H 

r-\ 

<B 

Q.-H 

o 

«r4 

•H 

T3 

-t 

u* 

U 

u 

cn 

CO 

C 

T3 

T>  “T3 

£ 

5 

iH 

B 

4J 

at 

□ 

g 

1 

CO 

O 

• 

o 

X 

-u 

■H 

- 

C 

CO 

0 

CU  Ul 

Ui 

x 

x 

at 

5 c 

c 

CO 

Ui 

m 

H 

c 

oc 

3 

« 

4t 

Ui 

4J 

O 

0 

O 

<r*\ 

at 

CO 

Ul 

O 0 

X 

o 

0 

U 

rH 

+ 

4) 

o 

4) 

H 

•—4 

- X 

r-. 

CO 

Ui 

O 

at 

S 

s 

•H  X 

(B 

a *h 

Ul 

X)  X 

• 

Ul 

CJ 

X 

00 

*3 

pN. 

>1 

U4 

>M 

o 

■n 

IH 

c w 

U4 

X 

Ui 

Ul 

at 

Ul 

cj 

at 

CM 

ft 

4) 

c 

CO 

at  x 

2 

o 

O M 

•H  ^ 

vO 

X 

X 

1 u 

4-1 

u 

> X 

O 

s 

CO 

Ui 

• 

ft 

"H 

ui  3 

H 

> > 

1 

1 

CM 

r«- 

> 

X 

<1 

at 

CB 

at 

1 

0 w 

<B 

4) 

T3 

•H  0 

vO 

X 

X 2 

Pu  1-1 

Ui 

i-i 

0 X 

U 

0) 

X 

V 

> 

4) 

3 

- 

CO 

rH 

rH 

i cm  <n 

O 

o 

M 

3 

at 

2 

CM 

PA 

X C 

c 

X 

at 

ft 

4-1 

0 

> 

3 

•H 

« 

X 

at  co 

> 

Dfl 

X X 

H 

> 

> 

at  x 

X 

X 

X 

> *H 

X 

tH 

<1 

Ul  x 

CU 

3 

Ui  • 

H 

4) 

X 

O 

-a  u 

§ 

at 

at 

u 

CL  CM 

4) 

c 

« 

3 

at 

X 

X 

X 

>M 

a.  >4-1 

3 

3 

c 

£ 

Ui 

CM  4J 

at 

at 

X 

ft  o 

e 

4) 

3 

4-1 

m at 

X 

X 

■O 

3 


1 

Ul 

8 


H 

CJ 

3 

a 

3 

\ 3 

O 

• 

3 

OO  Ui 

Ui 

• 

X 3 

• • u 

H 

>< 

• 

< 

co  at 

p-3 

3 3 00 

2, 

>< 

CU  > 

< 

CO  3 d 

v| 

X, 

v| 

E ui 

CM  3 

• 

3 X *H 

M CJ 

at 

X 

3 ui  to 

3 

O 3 

o c 

N 

d 

Ui  • 3 

X 

3 

CM  C 

Ui 

cn  « 

X 

•H 

U 4 n 3 

X » 

Ui  c 

d 

0 

> 

to 

d CU  M 

3 

3*  • 

3 0 

0 

A 

<3 

3 

iH  « CM  O 

rH 

3 p cn 

CU  o 

o 

Ui 

at 

X 3 

3 

rH  5 CM 

Ul 

w 

1 V 

X 

Ui 

-o  cm  cn  «h 

0 

3 0 

• 3 

> 

• X 

c 

CJ 

rH 

X 

0 pH  cu 

3 Ui 

rH 

*3  O 

c o 

*H  •• 

at 

3 0 3'  3 

a 

X rH  3 

a 3 

O 

d x 

«H  O 

U M 

*3 

O O rH  X 

OB  0 Ui 

CM  M 

Ui 

ih  a 

0 o 

O < 

X <N  ^ 

a 

*M  » 

4J 

Ui 

o 

Ul  p 

at 

« <N  *3 

u 

3 

O Ul 

d 

Ui  *H 

rH  *H 

iH  X 

X 

X^  rH 

0 

3 3 to 

O 3 

o 

H CU 

+ A 

d 

*3  rH  3 

Ul 

Ui  iH  Q 

cn  3 

o 

< 

2 * 

3 

3 3 0 O 

Ui 

3 < 

V H 

X £ 

CM 

0 

rH 

■H  Ul  U X 

3 

Ui  C/5 

rH 

c 

rJ 

CM  \0 

• 

3 

, g « 

u o 

X 3 

M 

H 

CM  u 

a>  *5 

O 

w 0 3 

3 

3 < Ul 

00  cu 

^ ? 

o ^ 

3 d 

X 

H 1-t  2 -3 

3 

3 

> o 

a 

1 < 

C -H 

to 

< X 3 C 

3 

3 »m  O 

< V4  P 

3 

U 

Ui  Q 

•H 

X O 3 iH 

Ul 

ui  MX 

x tn 

G t) 

CM  Ui 

Ui  U4 

X 

Ul  u 

■H 

■H 

3 

5 

at  co 

•M  a 

C H 

X 

H CU  O H 

4-1 

4-1 

3 V5  *e 

rH 

rH 

O < 

> 

p4  a.  3 x 

4J 

4-1 

X CJ 

rH 

X 

U X 

< 

<33  < 

< 

<5 

S x nt 

O 

UI  4) 

X 

< X 

tn 

• 

. 

O 

r- 

00 

< 

rr 

rH 

rH 

Ul 

*H 

HS 

1 

• 

CO 

H 

o 

CJ 

<B 

CO 

X 

Ui 

3 

* 

CM 

X 

0 

p 

a 

0 Ui 

rH 

o 

Ui 

to 

U4 

3 • 

C o 

X 

Ui 

X 

rH 

a 

to  >< 

• 

O 3 

00 

a. 

cu 

3 X, 

>< 

cm  d 

Ul 

iH 

co 

3 

3 V 

X, 

ui  d 

0 

at 

Ui  • 

Ui 

v| 

3 O 

3 

> 

X 

•3 

O 

O 3 

o.  CJ 

M 

3 

58  y 

• 

Ul 

3 X 

3 

Ul 

X 

at  • 

3 CB 

X 

3 

X 

• 3 

o 

G at 

X Ui 

Oc 

a 

at 

3 

CJ  Ui 

Ui 

a ^ 

4-1 

2 

iH 

« 

3 rH 

3 

3 3 

tu 

•* 

0 X 

— 

CO 

3 

3 3 

pH 

3 M 

o 

c 

C *3 

X 

3 

3 

X O 

3 

| 

ui 

X CB 

d 

e 

at 

Ui 

Ul  X 

O 

3 ui 

C 

U 

0 CB 

•H 

u 

u 

« 

X 

•H  3 

at 

>n| 

ui 

X 

Ui 

CJ 

c 

W0 

n 

0 3 

Cl 

iH  O 

rH  | 

o 

c 

•H 

a 

rH 

CU  4-1 

Ui 

«H 

« u 

a 

m rH 

< 

41 

•H 

+ 

•H 

•o 

CU  0 

3 

PM  3 

Ui 

£ a 

Ui 

e 

at 

rH 

CM  • M 

ul 

po  a ♦ 

•a 

ft 

3 

CM  O 

Q 

X 

3 

a u 

3 

o o cn 

« 

u 

•3 

CM  CM 

0 

0 

S -S' 

Ui 

O,  Ui 

u 

at  at 

o 

•3 

X 

\/|X 

« 

X 

> -a 

1 *3 

at 

rH 

CO 

PM  3 

3 

a 

M Ul 

ui  3 

3 

3 

cn  3 

1 

o X <* 

o 

G 

at  o 

CM  U 

e 

O 

3 

X • 3 

H U 

X 

at 

09  O 

■H  -H 

■H  •* 

X 

ui 

rH  ac  Ul 

Ui 

X 3 

§ 

x at 

rH  3 

Ui  M 

CO 

3 

3 rH  *H 

■H 

3^-  CU 

o ui 

XT 

d < 

W 

4-1  ^ Ui 

Ui 

3X3 

rH 

rn 

ut  at 
< M 

<s  e 

IH 

> 

X 

3 CM  Ui 

< 

Ul 

< 

sea  a 

o 

H 

• 

• 

• 

ON 

o 

rH 

PM 

IS  | 


Basic  Date  26  September  1971 


Change  Date 


Page 


4.10-102 


4.10.3.1  Powered  Aacent  Program  (P12)  With  ACS  Follwup/ln  Control  (cont) 


LMA790-34LM 

APOLLO  OKRATIONS  HANDBOOK 


T9 

• 

a 

U 

Cft 

ft)  <N  m ir\ 

• 

•n 

H d 

*♦ 

M 

ft  £ 

<* 

d 

c B 

d 

•H 

00  TJ 

m 

00 

•H  4J 

> 

4-1 

d 

84  9 

5 

ft)  *--vi 

8 

X 

H 

*"J  A N IT)  «0  N 

c « 

H 

w 

o 

O 

PM 

«■ 

1 o 

VM 

3 

Q)  -H 

d 

a *j 

a 

d ^ 

8 

■h  eft 

5 

u o 

3 

oo  e 

9 ft) 

e o 

X ft) 

4J 

ft)  U 

w 0 

ft) 

9 

TJ 

f-i  u oo  a in  o 

« 

•h  a 

ft) 

ft  « N NHlOH 

ft) 

tft 

d 

4-»  a o n 04  n n 

M • 

9 <0 

«H 

O *H  A 

m 

d v 

B 

Hi  H 

o >> 

9 ^ 

C 

U to 

6 X 

ft) 

H 

tft 

4J 

C 

tj  e 

v d 

ft) 

•H  H 0 

ft)  14 

«)  ft) 

T9 

C ft)  u 

u 

i-l  9 

*H  U 

o a 

« 

N MN 

9 Vi 

e 9 

i-t 

B O H HNHN 

CT  4 

ft)  X 

ft)  o o o o o o 

ft)  4-» 

06  *-* 

od  to 

4j  . -O 

-H  C 4J 

§5  go 

O X -I 

RE  TJ  W V 


C U 

5 < 
TJ  H 
• 4i  (A 

a a 
^ x {-» 
« cd 

o o 

Ci£2 


•H  < 

X Q 

« W 

*J  ..  Q 

» -o 
V ►> 

« o o 


1 1 ^ 
o-  *8  o. 

• O u 

h a. 

woo 

« H 

oo  * w 

c ft) 

II  H M 

•i  a 

*i  OC  M 

ft) 

B) 

ft)  • • 

Otf  « X 


o 
I o 

U *H 
C 4J 
9 9 

- *M  « 4 

*4  o 

ft) 

° S S’ 

I «H 

CD  fi  . 
U 4J  U I 

H X O 
^ 00  4m 
jo  ^ u 

0.<H  ft)  ! 

a i 

Pu  u 
O tO  H 
H X X 
CO  4i 

00  - 

op  h c 
C ***  «h  : 
ft)  «H  C 

n o : 

«4M  ft)  «H 
M > 4J  * 


sits 

4-»  TJ  T> 
•H  4J  4J 

§9  9 
X X 
3C  « W 


C U4 

O 8 < 
ft)  TJ  H 
ft)  4J  C/J 

Vi'S  g 

essi 


8 *5 

I g 

««h  «h  ; 
0 0 4) 

-*  u < 
1 § 

[ 

L CU  ^ ft) 

i oo  o 5 

SI5S. 

I *H 

I >>  00 

I «m  a 

I «H  ft)  4J  4 

■ u to 
I ft)  4M  x 
; > h 4J 


«)  i 

Vi  ft)  ft) 

« Vi  C 


» *>  a c T9 
x « 6 -«) 
i oo  u « e 
L -h  w>  - C 
I 'H  ft)  ft)  * o 

> > U TJ  <M 

I <44  TJ  ft  U 

.M  s*isi 

) • *H  ft) 

!o  >8SJ! 

It 

I M H U O 

i • a * 0 

> O • TJ 

_ «H  9 ft)  *0 
s • u X H H 
I M O X 9 

> <ft  O 4J  N o 
I o-  9 ft)  d x 
: w «m  • 5 • 


Basic  Date 


Change  Date 


Page 


4.10-103 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date 


26  September  1971 


Change  Date 


Page  . 


4.10-104 


i 


DEDA 


10.3.1  Powered  Ascent  Program  (P12)  With  AGS  Followup/In  Control  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


*4  0 . 

2 o m 
mom 
w « 
o m o 
u o 
m cm  w 
a 


u >» 
H 60 
3 « > 

2 H < 


i:“ 

h I)  M 

S.  9 tl 

« | !? 
<H  5 u 
« u I) 

T*  « > 
O w»  « 


§ i 

O H 

M-l  /-n  « 

2 i > 

& 

•o  o co 

ft)  w u 

*4  Z 

u Ofi  o 

«rd  r">  PU 

•o  o 

« JZ 

Ld  U 

a cj  «h 

3 O « 
O U L 

'•  Q B 
*3  03  & 

«B  *0  >s  fl 
« 3 « 0 
ed  w u u 


* s 

•3  .H 
3 ^ « 

- § - 

u <0 

H H S 
*0  • 

O CO 

u efi  o 
o m ou 

<*-•  i-H 

o r>  X 

CL  4-1 

* O -H 

« < ** 
3 Q QJ 
O U Wi 

o a 

*3  cl 

* >s  e 

41  II  O 
etf  * o 


SW  I ^ _ Du 

^ 0 O.  Cl, 

*S 

85  °^22S 
■S  * S^> 

S3£  fisi 


Basic  Date 


26  September  1971 


Change  Date 


4.10-105 


LM  3245 


LMA790-3-LM 


APOLLO  OPERATIONS  HANDBOOK 


LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


< 

2 


I 

X 0) 

» -O 
■H 

*0 

C 

*0  3 <0 
« O 
n X ^ 
ii  n o 

M-4 

M CO 
4>  CO  Of 
) *H 
4J  iU 

« e «h 

C D’O 

O o o 
*H  05  6 

4J  0) 

•H  TJ  'W 
«H 


§ 


- 01  *3  o o 

O n <U  o o 

<U  o o 

M 5 « P *r* 

C O «H  + + •■ 

t4  0*1—4  ••  OO  U 

? c 'S  o 2 § w 

H i4  U M 

O T3  41  41  • • • 

u-  o>  u u to  xt  a 


in  • 
o rn 

a 
**  ai 

U « 
^ 05 

C/3 

in 
u-t  o 
M < 


o 

X 

6 


a 

C/3 

5 


O 

C/3 


I 

*8 


* 

I-* 

l 


Pu 

C 


g 

I « 

< H 

U 0 

< X 


C/3 

0 C/3  | 

4J  U 

a < 8 

s i 

% si 

1 j w 

w p 
I C/3  5 
^ H 
< U M 
U OH 


I 

¥ 


IS 

0)  w 
C K 

s $ 

1 « 

u o 

< *H 


C/3 

o • 

< m 

e a 

«H  0> 
4J 
4)  CO 
3 

e co 

S3 

g o 

U 4J 

o o 

4J  00 

•u  • 

o>  o 

tri  t4 
■H  4i 

s a 

•o  o 


M « 


U 

o 


« 

* O /— * 

o co  o o> 
o a^n 

0 «M  IQ 
• o u 

in  O w 60 
n m «h 
A A H « 
V 0 

4 a ss 

2 Sun 

*H  *J  (0 
*i  01  «H  *J 

•o  o.g 

t N 
C -H  -H 

01  **  < U 


CO  3 


£HU  0 

5 co  < x 


a 

I 0) 

4J 

s • 

CO 

co  u 


u 

*■*•*  o 

CO  00 


3 

a 

UJ 

U 

o 

o c 


c 

? 


< 

w 

< 


CJ> 

o 

p 


I- 

o 

5 

CO 

a 


o 

r—{ 


£z 

S| 

o g 


Basic  Date 26  September  1971_  Change  Date 


Page4-10'107 


LM  3221.  LM  3228 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


* 


73 

k 

• 

c 

o 

o 

k» 

CO 

V 

k» 

CO 

3 

o 

8 

•H 

d 

PU 

i 

r*^ 

0 

to 

Ck 

o 

4) 

X 

rH 

c 

e 

rH 

0 

00 

Ck 

•H 

CO 

CO 

•H 

c 

00 

4) 

u 

kl 

fH 

e 

u 

<0 

k» 

•H 

4) 

2 

d 

•H 

o 

k> 

4) 

CO 

4) 

i 

CO 

u 

X 

c 

•H 

73 

CO 

kl 

4) 

C 

•H 

k 

CO 

73 

Q 

rH 

k» 

4) 

B 

•H 

V 

•H 

§ 

kl 

04 

k 

H 

O 

k 

CO 

O 

a 

a 

o 

«0 

U 


« 3 _ 

3 S <U  « X 

k « rH 

X B C rH 

4-»  T3  -H  (8 
* 0)  <0  U 

«H  *a  B -H 

•8  Cl  H K tl 

u u a k 5 

Oka  s 

w 3 fl  w O 

o « 

M-t  o " “ 

M O 


►> 

rH  rH 


W w 

a»  g 3 
J3  G « 


S)  0) 
kl  C 
O *H 
4>  k 

k 3 
0)  O 
a ofi 


73 

4) 


O 

4) 


0) 

CO 


u 

2 

k 

O 

O 

a 


<d 

k 

60 

O 

k 

cu 


1 S 

CO  *H 


l5 

>3  a 

(0 

« • 
73  O 

0)  rH 

*3  O 

k 4J 


" « 

< CO 


X*5 

1 2 

•H  4) 

H U >> 

§0)  u 

I *H 

CO  U 
ki  k o 
3 «U  H 

x a <u 

r M-J 

OJ  O H 
rH  *0 
43  41  U 
*kOd 
01  «H  O 
to  O N 
O X *4 
a u k 

o 

73  u-i  x . 

0>O  00 

k 4)  C 
4)  4)  H k 
73  tO  JD  kl 
•H  3 CO  Q» 
CO  CO  -H  00 
C O k k 
o aj  co  co 

U £1  > U 


CM 

VO 

CO 

k 

CO 

a. 

VM 

& 


< 

I 

3 


Q 

UJ 

8 


c/i 

< 


g 

N 

•H 

k 

O 

X 

?! 

O 

■8 


g 

£ 


Ck  co 

K 5g 

O C/3  I 
ki  o 
< > 
a co 

9 I 

Z 

O Q 

> co  £ 

0 

E J W 
W Q 

1 co  5 

, H 

< W H 

O Q H 


O 

o 

c 


CO 

o 

CO  4) 

a o 73 

M k CD 
k 
00 


7 O k 

s,  u-,  a) 

> 

0 

u 4>  x 

3 aj  y ■ 

co  U 


•H  C 

SrH  <U 

1,5  £ 
z y 5 


k 

a co 

0)  k> 
73  k C 
3 0 0 
il  U N 
«H  «H  -H 
AJ  C M 

r*  o o 

<o  x:  x 


W <0  X 


c 

x 8 

to  73 
3 ki 
a 3 
£ 
I to 

X 03 
a Pk 
Q 

B co 
O to 
« O 
< Pk 


□ 

kl  00 

c 

C 

C -H 

s 

O k 
*H  « 

kl  4) 

C/3 

<0  kl 

U 

k>  CO 

a 

C 

• 

4)  73 

X 

73 

•H  4) 

g 

k kl 
O 3 

av 

9- 

a 

kl 

co  E 

4J 

c 

c o 

ki 

4) 

< CJ 

CO 

! rH  73 
CO  3 


73 

o 

•H 

kl 

O 

u. 

u-l 

kl 

tH 

Uj 

73 

k 

•H 

kl 

k 

41  O 

41 

c 

4J 

a> 

k 

Ck 

M 

< 

Ck 

4/  1 

3 

O 5 

• 

• 

Ck  to 

CO 

X 

C/3 

B 

Pk 


k 

O 

*8 

w 

& 

a> 

u 

(0 


O 

H 


CO 

►v 

CO 

? 

O 

2 


73 

0) 

rH 

a 

u 

0) 

X 


I 2 
3 s 

S 5 


k 

00 

o 

k 

Ck 


4) 

73  X 
O 

o o 
o 

ts 

U 4J 
(0  4) 
x a 

s g 

0 ) 

-H  X 
4) 

C « 

85 

•S~ 

Ckt 

M P4 


» 

O 

H 

^ a» 

g * 

C XI 
CO  kj 

& 10 

O X 

3 S 

** 

o 

-a 

O a 

3 « 


o 

r>» 

Ck 


X 

4) 


g 


0 

1 

I 

3 

co 


X 

CO 

3 

a. 


x 

a 


ki  H 


4i  41 
k k 
O O 
C « 
00  *H 
■H  73 


-Bio 

rH  C 

O 04  P 
U 0C  k S < 
O P4  H 
W a I 

W « 3 H > 

sg  2 § w 

> O O CO 
CO  8 2 

8 i § ck 


CO 

3 

k 

X 


• k • 

0 0,0 


s«« 


^ z 

s| 

u * 


Basic  Date  26  September  1971 


Change  Date 


Page 


4, 10-108 


RC  13^,  LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


(A 

* 


I ^ c 

u R 3 
3 5 X 
X ft 
0}  VO 

m • 
on  o 
c w ^ 
■H  O 

60  00  X 
C CL  O 
V VM 

*3 

O 00  c 
Vi  VO  O 
3*0 

UH  II 
« iH  » 
fl  V 
3 CM 

Vi  4H 
CL  O O 

*8  5 g 

Vi 

«j  5-  o 

m O vm 

O C ^-v 

8 0 
3 

M *0  « 


•3 

s, 

3 

CO  44 


D«  S 


V 

_ *H 

h5£ 

ip2 

H 44 
OP'w 
M < -H 

B * *3 
ft  0) 

••  B)  41 

*3  Vi 

88- 
3UV 
60  Cl  O 
•H 

»M  ..  0) 

g^-g 

u CO  B 


• C 
3 

"O  *-H 
3 <H 

44 

•H  ft 
41 

44  Q 

•i 

44  X 
CO 

CO  H 

:* 
44  | 
■H 

?* 

*H  CO 

C £ 


§ 

o 

*H  O 

*3  44 

V 


« « 

0)  3 

a a* 

s • 

•3 

s 


CO 
O 04 
4»  «0 


CO  I 
■H  O 
U «M 

§2- 
'HO,* 
44  *3 

O H |) 

Vi  <M  ft 

a)  to  6 

CL  VM  «-| 
O I «H 
44  O 

■S3- 

Vi  CD 

i*Z 


3 § 

T3  U 


C - 
•H  U 
*0  \ 
B co 


44  Vl 

i ° 

-a  S 

« 6C  * 3 cm 

H c M C o 

**H  3 *H 
CO  44  3 44  04 

H 44  44  C L 

C 01  O O 3 

H o o y tj 


o 

u X 04 
O 60  CO  H 
C 04  44 
•»<H  V U 
C L 4=  O 

i--£ 

X O 04  44 
44  44  JZ 
3 44  »H 

X T3  CO 
CO  04  04  3 

• ass 

32-8  ; 

4J  U ft 

g c c o 

B H O H 
0)  *H 
Vl  CD  44  O 
d«H  C0  44  . 

O 44  ^ “ 

“ 3 • -6  JJ 


oo  a 3 d 

go  44  3 b) 
04  3 04 

«H  a 3 


d 04  tt  o 

V I 44  V I 

00.^1 
01  «M  *3  p 144 
44  o 60 
- 04  ^-N  *H  *H  O 

4»»i«  03*0  UV  “ 
y<  3 V «| 

d 44  O a 44 

60  fi  u 

•H  3 <H  « 

flu  *4  44 

H OH  O 04 

<0  > pu  VM  <3 

«5 


! 5 » 
» a* 


01  3 H .H 

a*  m 


d 

3 

d vp  iH  6 £ 


M B 60  44 

8 3 


3 35 
.srs 

9 X C4  «m  04 
T5  *4  O H B 


B 04  CO 

B o C C H 
o o O H 

c .5  98 

•5  § “5 

04  0 S • 

pass- 

CO  PC  <*4  44 

0 *0  44  CO 

S*  «H  3 
VM  d Vl 
•M  VM  MC  X 
04  o 44 

o a 44  Ti 

'fl'  «4  3 fl  VM 
Otf  44  o if  «H 


04  $ ft.  - JS 

£vf  M44 
ft  _ Ci  04 

co  44  04 

H»H  0)  OH 

•ScoS  ~ ff 

VI  H U O w 
• 3 4 
V4  H o 04 

Sv  04 

• CD  04 
u « fl  *3  fl 

X X O fl  -M 

44  U 5 44 

o o 

04  44  04  04  fl 

d > co  5 

•H  > -H  *H 

60  <3  VM  CM  44 


o 

> ft  VM 
< *4  o 

•V  B 
■0  0*0 
O VM  O 
*H  <H 
Vi  *3  Vi 
OH  « 

ao  a 

60  CO  60 

a « d 

H L H 

*4£H 

8**  9 

U m CO 

X -H  « • 

M X X 

44  04  O 

60  >3 

d fl  «H  « 

•H  3 44 

ijx  3 » 
9 44  U *3 
•3  04  fl 

« co  5 
• co  d o 

VM  v o 04 

HH  y B 


VO  • 

9$ 

44 

eig 

44  • 

VM  *4*3 
04  -H  04 

t g-s 

-sa 

*0  fl  04 
«H  Vi 
* CO 

<n  Vi  -h 

vO  3*3 

*&• 

5:9- 

> *3 

*51 

60  Ov  CO 

55- 

U *H 

,SSfi 


X 

44  04  fH 

«hh 

CO  44  « 

44  3 

8 2 S 

e x a 

44 

CO  *3 

-2  8 
• o B 

•H  O 
44  Vl  «M 
44  04  Vi 

25  g. 

X Vl 

44  3 3 
VM  43 
O 

•H  X 44 

44  fl  » 

iS| 

3 I O 

•as 

W d c 
a «h  o 
Q B O 


C/I 

144 

DC 


U 

O 


O 

•fl- 

oc 


0) 

C t 


04 

c 

«M  *H 

to  60 
VM  C 
0) 


••  o 

0) 

H d 
3 O 
*3  -H 

8 tj 

O 44 
V.  04 

a u 


ec 

44 

CO 

B 

& 

3 

G 

•H 

Of  •• 

•H 

M 

O 

cd 

44  3 

«o 

X 

VM 

VM 

d w 

X 

44 

M 

•H  3 

04 

P 

H 

44 

CO 

CO 

44 

a 

44 

8 -a 

2 

o 

i 

>< 

X 

X 

« 

•j 

04 

X 

X 

O 

fi 

44 

K * 

X 

X 

> 

X 44 

a 

04 

W o) 

X 

X 

X 

■H 

VM  00 

a 

•3 

Z H 

W 

H 

>< 

44 

•H  3 

CO 

3 

co 

V Vi 

x 

5! 

cn 

U 

a 

*3  . 
Ov  04  i 

**  8 

(H 

a 

CM 

a 

ro 

a: 

E 

3 

44 

$ 5 

sS 

a 

Vm 

H ^ 

•H 

Q 

HH 

a a 

< 

3 

H iS  t «H  H X &Z 


3fcz 

g< 

u * 


Basic  Date  26  September  19_71_ 


Change  Date 


Page 


4.10-109 


4.10.3.2  DPS  Abort  (LGC  P70.  AEA  410+00000)  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Vi 

0 

0 

0 

0 

O U 

M 

0 

1 

1 M > 

Vl  O 

vi 

X 0 • 

3 M 3 

0 

Vi  Vi 

*0 

0 

S 2 3 

0 M 0 

Ox® 

O 0 

4) 

O 

VI 

0 1 u c 

X 

C 

M 

0 

* 33 

0 M 0 

0 

vi  vi  Vi 

M 

•a 

0 

s viu  a 

1 

0 M 

8 

l 

4) 

« 

0 

O 

O M 0 

uU 

N 

0 a *o 

00 

4) 

M 

1 

s 

« 0 V 
0 

a"  s 

M 01-1  "0 

■Pt  c • S 

+ 

X 

« « s 
O 0 

C 

x 

0 

3 O vi 

VI 

0X0 

m 

♦ * 

0 

0 . X 

<r!0  qi 

M 

O VI  13 

60 

o 

0 

VI 

a + w 

U U0  0 

3 

* 3 

C 

u 

VI 

0 

0 

O ViM  >H 

m » vi 

of 

4) 

0 

U 

0 •*  Vi 

►J  0 Vl 

CM  0 M 

< 

Vi 

M 

Vi  0 0 

no  vi 

0 

A CL  Vl 

s 

• 

U 

4J  • 

*0 

3 vi 

- CO  0 

U 

M VI 

s 

•H  V 

0 

0 

X «H  0 

Vl  rlO  > 

M 

X 0 

Ul 

• 

id 

U *i 

*3 

M 

v»  *0  0 

0 * O 

VI 

o 

. 

Of 

CO 

T3 

O 0 

0 

■H  0 Vi 

0 van 

Vi 

M <T  C 
MAO 

0 

* 

§ 

fi 

VI 

+ 

3 Vi  60 

M M<N  0 

0 

*0 

o 

0 *H 

M 

> 

VI  M 

M 

H 

"0 

> T3 

VI 

« 

0 0 0 

0 0 VI 
3 VI  Vi 

Vi 

• 

S 

Vi 

H 

VI 

0 V 0 

O ox  0 

H 

Vi 

M 

' 8 

< 

0 

3 M 3 

O _ 1 

0 

0 0 

0 

09 

0 

VI  0 *1 

•OV  x 

O 

0 Vl  0 

> 

<d 

u 

| 

O 

M M 

m vim 

o 

60  C 

o 

4)  • 

5 * 

0 

VI  60  VI 

CM  VI 

H 

C X M 

0 

0 

0 

M 0 M 

> 

LM 

bl 

0 

0 

a 

*5  2 

w *T3 

VI 

T3 

< -H  0 

o 

Vi  H Vl 

M 

> e 

O 

0 

X 0 M 

VI 

C *H  *r4 

X 

Ref 

O 60 
u M 

ss 

Vi 

1 

Vi-O  x 
m 0 a e 

£ 

1 c-e 

0 

| 

Om  03 

> X 

X 

X 

M >U  M 

.J 

•0  3 0 

X 

Basic  Date 


26  September  1971 


Change  Date 


Page 


4.10-110 


Attitude  rates  should  be 
<XX*/sec 


LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


* 

OC 

< 

2 


m 
• I 
m o 

» 0) 


« 

1) 

o to  • 
u c ^ 
« « « 
h x oo 

_ y e 


& .5®  * 

n < 

e u a 

iH  9 X N 

Cl  44  O 
*3  O *H 
4)  O > X 
44  U 

U 0 ® *H 

• O * X 
4J  «H  9 > 

J(  4J  U 

*6  Qi  O 44 

• "2.  ° 5 OT 


8. 

* O 

44 

£ 8 - 

60  fi  « 

•H  X 5 
<H  « 5 


L 

« 

H 

O 

O. 


f 


12 


8 

*3  o 


• c 

X «H  • 

^ V >> 

O hi  44 
U Q<H 

O u 

tK  O O 


•o  -o 

8 c 

*3  V *3 

60  44  00 

• So 

x *h  x 

0*0 

44  g *4 

>>  u * 


its  -s 


* N 
U (I  M 

s a* 

H « • 

h ts  a 

£8- 
0 O T3 
hOC 
Pm  0)  O 


§ 44  2 g * 

2S3S* 

UH  *0 

..  8 -3  S S | 

«M  m a.  *h  oo  B 

•H  -»  O 60  * «H 

« 3 £ 5 H U 
60 
9 

44  • • • 

w h <s  n 


“ o §7 

•o  44  * 

jl... 

44  *H  ■ 


<"N  <H  >s  O ** 


g-8  * 
o • 3 *?  *3 

O 9 > pH  *H 

m c 


I 


2 a 

. s 

o S 

H a. 


1*S 

O W 
O Psfc 

8 44  O 

•H  > 


>s«H 

O T3  U 

5SS 

2 i > 


I 


I 


"S  5 


g £ 


S-J 

c c 


c w 

O H 
u2 


<4 

w 

<d 

c 

• 

H 

• 

to 

0) 

•H 

• 

•J 

60 

o 

* 

(0 

K 

(0 

< 

C 

* 

o 

m 

>✓ 

a 

u 

0) 

V 

v 

144 

s 

c 

-o 

u 

•o 

u 

fH 

TJ 

H 

H 

0) 

c 

c 

3 

• 

a 

h 

T> 

a> 

•H 

O 

8 

o 

O 

»H 

X 

X 

V 

3 

4J 

• 

m 

X 

u 

O 


8 


C 

c 

o 

c 


< 


o 

Cl. 


3 


O 

S 

cn 

ft- 

Q 


O 

<? 


Oi  X 
O 60 

o > 

in 

O 60 

c 

< -H 
Q * •• 
W Oh 
Q *->  < 

C £ 
<D  O 

^ 6 wo 


"O  o 
X 
O 0) 

*°  T3  ' 

•a  c 
3 

o w 
X H 

"2 

Sj  H 

53 


c 

o • 

CM  03 

x «£■ 
o 

m m 

p.  • 

a o> 

(0  *H 


X « 
00 

*o  * <n 
H O II 
3 * u 

o * « 

X 01  * 
a 

O 0) 
•0*0-0 
C 3 3 


H 4J  44 

_J  u 

< < < 


I 

C 

44  00  «H 

« e « 

c -h  e 

«*-(  oc  ai 
id  <d  * 
60  44 
d 

N 

60  O ^ 

II  * 

C S 44 

iH  «H 

<0  <43  44 

O TJ  8 
*03 
h cr 


*0  *o 

c e 


* C - 


C 3 O 
d cr  « 
h « o 

rH  h Z 

o 

8"  c . 

* *3  c 
O-rH  o 


H . 

H H 00  I 

H H C 
Z 2 -H  w 
< < CH 
3 3 -H 

ero’  g E 

J Q O O 

U M * > 


E ^ 


^ Cl  0) 

u a *h 
o o o 

6h  O 

a *a 


° ^ 
sO 


5& 


m 

60ai  cn  to 


i 

44  00 

« c 2 

C -H  E 

•H  60  flj 

O « * 
60  41 

" "P 

60  O ^ 

5S  >« 

c a 4J 

•*-1  «H 
O <4  44 

S *3  S 

*03 
* cr 

44  •H 

S £2 

a s5 

o 

o’  C . 

* 3 c 

o.  ^ o 

H «H 
4X  0 » 

O Q.-H 

o o u 
X * o 

U 0.3- 


•o  1 
c 


* >* 
H 

5 

3 3 
O’  O’ 

e3  2 

E * 


ec  i 
C 

-H 

SE 

25 


O M >- 

vO 

••  in 

■ 

•s 

H 

> 

in  to 

►s 

a,  44  u 
2 < Q 

• 

M 

X 

a 

B 

>s 

5 


H ! 


X><  N 

^ sO 

SH  N n H H N n 

od  ed  pd  > 2 « bs 

>s 

a 


nJ 

w 


& 


ir 

X 


8- 

«-* 

8- 


c 

•H 

e 


3tZ 

s| 

u ^ 


Basic  Date 


26  September  1971 


Change  Date 


Page  . 


4.10-111 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971 


Change  Date 


4.10-112 


I 


•10.3.2  DPS  Abort  (LGC  P70.  AEA  410+00000)  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


*0  O «H 

• a *4 

t>  *H 

e <m  * 


U 44 

2SJ5 

V.9 

9 M 
C O « 

0 u 

■H  X • 
u un 

• 5 

^ *o  * 

a a 

c « a • 

N U -H  44 

w a ► a 

w H «*-> 

a -o  i 
a a t* 
a u g 
«*->  a u o 

1 x a <4. 

Issi 


•h  a o 4J  a 
4J  a a <-h  a •• 

O v h H 

HTMI.O  £ 

•h  4i  a i o 

jQ  < U 

*h  <4i  a x 

a quo  Ou  u 

a «i  a H x 

o 9 O (A  H r 

a o w a 
a wo  o 
a e « 2 

Mh  M R u < Q I 


I 

C 

44  a 
a <4» 

a a 
a •« 

it 

oo  • 
44  c a 
e a 
a 

44  - "O 

ki  a 
a a a 
> a a 
•o  -t  a 
a a 44 
c a 

■h  c 
a «o 
d x 
a a • 

44  T3 

• a 

00  B H 

C ax 
•h  x a 


cn  <4t 
as  <4t 

a a x o 
a 

a i 9 i 
x a 


X X X 

4»  a a a 

O 44 

da  a 
o a o 
•o  h a H 
Hto  aw 
s a 
o oc  «—<  oc 
x o a d 
a w a w 


x 

a <4t 

9 <41 

ax  o 


xxx 
a a a 

44 

a a 

o a o _ 

H a h x u a 
c/5  a to  on  o a 
a z > x x 

OCH  M) 

eac  yo  h n n «) 
ui  ec  ui  Hoi  it  « ^ 


^ a a a 

2 <41  <4t  <M 

^ x K X 


ao 

X K N 
vO  H IN  n 

r-*  06  OC  as 
> 


<M  eJ 


a q a 5 

iue> 

. 

" H 44  O 

p5oc> 


4 W % 

5£ee 

C ••  O ^ 
U X < 
<4  v X o 
w w p < 


Basic  Date  26  September  1971 


Change  Date 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971  Change  Date Pa9«  4--~114 


I 


4.10.3.2  DPS  Abort  (LflC  P70,  AEA  4104-00000)  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4.10-115 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  „?6  September  1971  Change  Date  _ page  4.10-116 


I 


.10.3.3  APS  Abort  (LGC  P71,  AEA  410+00000)  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


u 

o 

w 

5 

1 

X 

v* 

00 

X 

a 

• 8 

Xi 

• 

o 

a 

2 

m 

M-l 

C 

•H 

o 

a 

K 

4i 

•9 

o 

Vi 

«H 

O O 

• 

e 

•o 

0 

K 

9 U 

•1 

« 

• 

LI 

« 

€> 

5 

**  a 

V« 

as 

u 

£ 

< a. 

• 

*4 

m 

CO 

w 

c 

> n 

u 

e 

•H 

m 

ac 

a 

• 

w 

« 

« 

•9 

3 

« 

4J 

e 

«l 

* 

o 

O 

M 

u 

i 

O 

s 

o 


Im 

g* 

a § 8 


CL  *9 

9 U 

m m 

O 9 

ss 

<'S 

• « 

10  o • 

u H LI 

< u u 

n 

go  v 
X>  m 

o 

0CO  u 

c -» 

*H  3 < 
4J  O W 
V»  X < 

o » 


•• 

* 

<5 

Xi 

Li 

c 

o 

■ — 

10 

x* 

« 

o 

CO 

o 

« 

c 

9 

<1 

u 

« 

V 

• 

1 

oc 

Vi 

m 

■o 

o 

5 

*9 

« 

THRUa 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4.10-117 


Monitor  +X-axl«  above  horizontal 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971 


Change  Date 


A. 10-118 


I 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971 


RC  1606 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


0)  -C 

0) 

C Li 

> u 

1 

*H  tO 

to 

•*H  *0 

V 

00 

0) 

4-»  Q) 

c 

c 

-a  -h 

Li 

3 

•rt 

•H 

01  T3 

CO 

CJ  tO 

a)  -a 

00 

c 

• E 

c e 

fH  • -r-t 

u 

•iH 

W C 

<u 

U <9 

CO  01 

*3 

c o 

flJ 

00  Li  t 

C 

o o 

00 

Ll 

to 

•«H 

U Q> 

c 

s s 

fl)  c •• 

(A 

•H 

X>  *H  OJ 

+ 

o 

E 

O T3 

"0  Li 

3 <N 

•H  C 

O Vi  co 

T3 

LI 

to 

w 3 • 

Li  o Vi 

S 

LH 

0*0  0 

0 

Vi  O 

Li 

x a oi 

o 

I 

3 u ja 

u *a 

Li 

*Li  (A 

*h  co 

•H  X 3 

c 

T3 

~a 

O »H 

O O Li 

0) 

-a  o 

c 

H 2 -H 

0 O *H 

u 

H *H 

3 

a.  co 

H U U 

to 

O Lt 

*o 

• > 

OJ  I i-H 

tu 

XZ  0) 

(U 

• 

W O CO 

> X < 

T3 

to  a. 

u 

to 

o > 

0> 

i-H 

< to 

1 

Vi  O0 

to 

(0 

H Li  «H 

1 

X c 

0) 

c 

on  to 

Li  -H 

T3 

OO 

Vi  *H 

n <y 

»-H 

♦r^ 

•H 

H 01  <0 

pJ  Li 

to  a. 

> 

CO 

dc  a c 

(0 

•h  E 

o 

o o DO 

X Vi 

x co 

u 

c 

M C «H 
<c  iH  tn 

o 

*i  Of) 

O- 

o 

> = 

U 

on 

< 


jz 

to 

3 

CL 


& 

< 

o 

w 


2 a 


dc  <i 
S H 
H on 

O oo 

2 c 
lj  w 


o 

- 

1 

— 

o 

o 

f 

Du 

• 

i-H 

O 

Vi 

Li 

tL 

M 

c 

1 

C 

o 

rsi 

0 

<0 

o 

C 

E 

1 

U 

•—1  Li 

01 

c 

o 

in 

o 

Xi 

CL 

0) 

«• 

rT 

3 

LH 

3 

< 

a.  c 

01 

y 

<u 

T) 

X* 

O 

m 

DC 

to 

0) 

O 

Li 

C T3 

01 

H 

1 

Li  I-H 

Li 

(0 

CO 

0 

LI 

V 

e 

-o 

(0  —* 

w 

“3 

£ 

u 

c 

0 

CL 

01 

c 

3 

-ri 

0) 

fH 

n 

01 

to 

tfl 

•H 

•H 

01 

Li 

CO 

< 

to 

X 3 

> 

X 

3 

o 

to 

H 

«-H 

G. 

CL 

DO 

U 

Li 

CO 

ji 

ja 

f0 

i— ( 

DO  -H 

5 

0) 

ILH 

UH 

r * 

c o 

0) 

to 

c 

i— f 

C3 

§ 

to 

3 

ILi 

x: 

i-H 

Li 

o 

< 

to 

<u 

<T 

fH 

2 

3 

T3  cm 

*0 

f? 

CO 

PL 

X 

X 

Qfi 

a 

0 

£ 

PL 

L4 

< 

a 

M 

01  O 

fH 

3 

O 

£ 

i 

X 

• 

c 

e 

•• 

Li 

C 

H 

Li  Li 

rH 

C 

Li 

O 

1 

T3 

X 

X 

fH 

Li 

0 

on 

0) 

Li 

• • 

e 

i 

<0  3 

■H 

9 

fH 

u 

3 

CO 

X 

>> 

1 f 

9 

fH 

u 

u 

0 

H 

fH 

H 

z 

< 

j3 

3 

S 

3 

3 

3 

to 

0) 

X 

r’S 

^4 

e 

X 

oc 

efi 

X 

w 

Li 

U 

Li  (0 

m 

to 

< 

to 

Li 

X 

X 

n 

01 

Li 

•• 

1 

1 

a 

O 

Li 

-a 

CM 

to 

i-H 

w 

a 

a 

X 

• 

4) 

1 

o 

• • 

"-s,. 

C U 

3 

0) 

2 

l 

to 

H 

2 

CO 

H 

* 

E 

X 

os 

Li 

fcl 

2 

* 

H 

A 

♦H  *H 

-o 

Li 

2 

2 

O 

OS 

4 

o 

0) 

H 

« 

'f 

w 

OS 

S 

a 

LI 

co 

O 

ro 

O 

1 

1 

O 

Cl 

p 

3 

H 

c/n 

OS 

Li 

Vi 

2 

e 

cn 

r-+ 

* 

£2 

o 

rH  CO 

« 

e 

to 

O 

Of 

t 

1 

1 

u 

os 

•c 

2 

5 

01 

C 

Pu 

LI 

0) 

ua 

•M 

> 

m 

W 

H 

u 

H 

S 

u 

■H 

> 

CM 

1 

0l 

O 

UJ 

LI 

5* 

a> 

CO 

> 

E 

> 

os 

CL  O 

3 

£ 

a 

o 

1 

1 

a 

•• 

£ 

'w" 

CO 

X 

3 

x 

C 

X 

X o 

OS 

< 

LJ 

u 

U 

Ef 

o 

Li 

1 

1 

M 

U 

X 

X 

HT  X 

Vi 

0 

0) 

0 

01 

a 

0 

01 

E? 

0) 

z 

cc 

H 

CH  3 

a 

0) 

3 

01 

UH 

0) 

O O 

n 

H 

H 

c 

H 

Li 

Li 

LJ 

H 

LO 

W CO 

0 

Li 

O 

to 

u 

M 

> V 

2 > 

~~~ 

to 

^H 

CM 

cn 

c*^ 

U 

00 

CO 

PC 

OS 

PS 

vO 

• 

c 

o 

• 

• 

O «-! 

CM 

o 

o 

3 

w 

p- 

CO 

J3 

> CS 

os 

H 

'T 

* 

• 

m 

sO 

£z 

S| 

uA 


Basic  Date  26  September  1971 


Change  Date 


Page 


4.10-120 


4.10.3.3  APS  Abort  (LGC  P71.  AEA  410+00000)  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


i *o  m e 
> a o o 

I U t4 


U K « 
H R E 
M > I 
M 9 N O 
>0  + 0 
e o 

U • 

u g um 
*3  -H  N 

•o  > /\ 
» c 


l> 

O X 

o «o 
a -w  u c 

•H  » -H  (0 
X a CL 

* 4M  « 

I o *o 
N O « 3 
+ O X Li  • 
O Li  M « 
X • 4J  T3 


m m u 

CL  Vi 


X 

Li 

M 

Li 

a 

M 

a 

o 

> 

<n 

Li 

**> 

Li 

a 

a 

a 

o 

M 

O 

M 

a 

a 

a 

Li 

a 

a 

u 

M 

>» 

Li 

> 

0 

Li 

«L4 

M 

<4-1 

T3 

•H 

M 

A 

Li 

a 

M 

a 

X 

■H 

Li 

Li 

a 

M 

co 

a 

*o 

a 

o 

Li 

o 

Li 

Li 

c 

a 

a 

K 

pH 

■o 

a 

Li 

o 

O 

o 

Li 

a 

o 

Li 

c 

a 

o 

Li 

ooo 

o 

a 

> 

a 

M 

i 

•O 

Li 

* 

o 

* 

> 

a 

u 

X 

M 

a 

a 

m 

Li 

m 

o 

H 

00 

Li 

a 

Li 

Li 

•o 

<N 

CM 

a 

c 

a 

M 

a 

La 

H 

M 

O A 

s 

V 

a 

o 

a 

X 

u 

a 

< 

a 

Li 

M 

o 

Li 

H 

Li 

o 

CL 

a 

a 

X 

H 

c 

M 

0 

Li 

1 

Li 

a 

5 

Li 

a 

<4-1 

a 

VM 

i 

o 

o 

c 

O 

a 

a 

a 

»H 

> 

M 

X 

Li 

•o 

0 

Li 

Li 

X 

*4  O I 
M O 
4J  CL 
u CS 
X « •» 
x a a 
■h  x e 
Mao 


0 0*0 
o c • 
a o o s-s 

B O U I 

m a ^ 
« a 
o o a 

•O  U-rt  3 

a u a 

Li  a U 

SB  a b 

m *-> 

•h  *j  c a 

Li  «H  M 

a 4i 

W a Li  Ps 

a e w 
i a a m 
a o >4 
O V a a 

h CL  a *H 


a a 

00  Li 

a 

a e 

x m • 

•o  Ps 
O Li  Li 
won 
o o 
Ps  U O 


8S  > 

H JO  H 

a i a 

> >-»  M 


o c 

5 M 

w | 

S m 

> > 


a k 

•w  Jfi  •• 

-i  «,e 

o c 

»« 

X o - 
O Li  *0 
O *H  C 

»T»  c «H 
o 8 u 
< a < 

Q 3 « , 
W C 
O -H  H 
Li  ,4 
Ps  C < 

a o 

X u *o  « 


a • x • 
Li  XX  X 
o cv  S 
a m v 

*o  a a 

a x a 
c a x 

a u *o 

X U M *d 

Li  COM 
MOO 
•o  ^ X o 

c a a x 

a x a 

a 

a *o  Li  a 

a m o a 

*w  o Li  Li 

o l a 
o x a Li 

o • a 

n • a a 
atj  *g  -o 

K «m  c O O 

O M Li  Li 

L tn  MM 
X • H Li  4J 

Cl  On  X Li  Li 

a m 5 < < 


••  a a 
oo  v 6 
c o a 
m c D 

Li  M 

a *o 

o a m 
V X 0 
X o 

Li  *0  X 

m a 

Li  O 

o o a 

Li  X Li 

C w 2 

S > a - 


a 

L 

x a 

a 

X 

Li 

*o 

c 

M -O 

w 

O M 

• 

• 

O 0 

Li  m 

a 

X 0 

c 

CL 

a x 

a x 

<4-1  • 

a 

M X 

X 

a 

M O 

m c 

Li  a 

« o 

• M 

o a 

a u 

on  a 

Li  Li 

0 x 

m a 

L4  a 

La  Li 

a 

a La 

Cu 

O Li 

m 

Li  U 

a a o 

(A 

c 

T3  *o  a 

u e 

a m 

O 0 a 

06  & 

a 

Li  Li  *-s* 

^ a 

a a 

M • M • 

W Li 

2* 

S H,0  B, 

5j  - 

o *o 

< >/|<  v| 

u 

a 

a 

t a a 
c o.  a 


XX  Ps 


W £ a w 

3 5 05 

S*oSh  bs 

m x h > > ax 
a m w 

a > ps 

■o  h n n o a 
ps  a a a h x 
m a 
m x 


Basic  Date  26  September  1971 


Change  Date 


Page  -4.  IQ-1 21 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  Sapf  wb«r  1971 


Change  Date 


Pane  *.10-122 


RC  16c 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


«/» 

* 

Od 

< 

5 


Id 

I 

in 

ft) 

H O 

* 2 


PC 

c 


u 

* 


1 


Ps  «H 


C — < • 

«U  ft)  ft)  4J 

o x ^ *h 
ii  J o5 

C C 4->  X 
•HO  C 
to  V ■ 
C I 0 


ft)  -o  < 

Vt 

CD  2 *3 

o 

W < U U 

3 *3  ft) 

4J 

X < ■>  t0*O 

« ft)  c 

ft) 

fid  U -H 

4>  Id  > 

« H 1 0 

3 

CD  in  E 

O' 

• < x 8 
otf  X a L4 

ft) 

fid 

CM 

'J 

2 

2. 


£ 


o 

Ul 

8 

Od 

a. 


2 


N 

E 

ft) 


£ 

© 

I 

• 5 

>> 

X g 

T3  3 

ft) 

*i  O 

E og 

C . •• 
«rt  O-  H 

4)  £ 

Su  O 

« S 
w.  ^ 
to  fid 

O T)  5 
o P 
ax 
*j  c 

U*  flJ  Z 

h e fi 


C R 
<0  « 
a «h 

•H  ft) 
T3  trf 


OC 

c 


s 


c c 

ft)  ft) 
&& 
I I 

•<  « 


o u 


O 2 Q 


?aa 

Q PQ  CC 

uuu 


a a 

o *>  © 

w S w 

ft) 

tC  *H  to 

C ft)  c 

Id  fid  Id 


tz 

oc  5 

u < 


Basic  Date  26  September  1971 


Change  Date 


Page 


4.10-123 


.10.3.3  APS  Abort  (LGC  P71.  AEA  410400000)  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


T3  O H 

05  c «-• 

73 

C mm  5 
15  »M 

1 § 

O • 
o n w 
4)0  « 

U cd 

CO 

CO  X C 
■H  M 

3 U 
cow 
O V. 

•H  X * 
u un 
cO  © 

H TJ  B! 

CO  01 

SW  *0  • 

C5  *H  W 

w 4)  > 0) 

W »— 4 •*-> 

4)  73  I 
W CO  V U 
0)  w 3 
41  O O 

S O 45  45 

H w Cfl 


60 

c 

60 

05 

c 

W 

73 

05 

e 

a 

V 

0 

a 

H 

41 

-o 

o 

05  ' 

Mm 

W 03 

CO 

05  ^ 

73 

0) 

*~5 

C 

X 

o 

w 

CM 

u 

U 

o 

e 

C 05 

0) 

c 

V C/5 

Vi 

3 

><  • 

Mm 

CO  C 

CM  Q> 

•H 

§ 

73 

H 

05  3 

94 

<0  05 

on  m c 

N H ^ H 

n n rt 


*— i 

(U  C ^ 

3 O © © © © O 
P-  H IT|  'j  n M f| 


05 

V 

Mm 

W 

V 

3 

Mm 

IQ 

45 

CO 

o 

0 

•H 

w 

3 

u 

W 

W 

Vi 

C 

C 

• 

0 

CO 

3 

P 

3 

CO 

X 

U 

O 

O 

W 

B 

03 

u 

Vi 

U 

• • 

C5 

>- 

P 

3 

o 

3 

05 

w 

a 

c 

© 

<-o 

3 

a. 

c 

u 

w 

w 

05 

a 

V 

4 

c 

03 

o 

CO 

05 

(0 

co 

3 

6C 

© 

45 

05 

73 

i 

03 

o 

03 

0) 

X 

CQ 

o 

6C 

> 

C 

4 

'w' 

4) 

Vi 

05 

H 

+ 

CO 

O 

0 

w 

c 

w 

Vi 

V 

CO 

mH 

i— 1 

£ 

u 

mM 

73 

..  o w 

03  C C 
4)  mM 
«H  05  O 

5 8 a 

<— I 73  4 


03  O V 
03  W Q. 

0 3 0 
a o u 
ct 

Mm  Mm  O- 
mm  *-i  <0 

o 


W K QC  • 
© < < CM 

H ^ ^ O 

t/J  00 

cd  a: 

H U U O 

he  f-i  H w 

O 05  05 
05  < < O 

< r i m 


^ E 

Pi  < O 
O C ^ 
X W 5- 
05  © 4 
41  O- 
> 

X V o 
w U H 


Cd  H w 

a + u5 

o < 

>*  H C/3 
N 03  P- 


Mm  0 
M P. 


1= 

IM 

© 

73 

m3 

> 

05 

Vi 

^0 

« 0) 

mm  a 

X 

CL  a 

05  *J 

Od 

b 

Mm  MM 

w 

05  O 

© 

> 

MM 

73  X 

u 

X X 

v-v 

* 

• • 

X 

05  H 

X 

p 

s 

X 

W 

s 

g 

X X 

3 

© 

X X 

's—' 

(ft  CD  03 

> t 

o 

H 

a a a 

H 

© 

Mm  mm  Mm 

Mm  a 

cn 

3 

> 

0 05 

H 

C 

T.  05 

XXX 

w 

w 

1 

6fi  C/3 

n 

1 

^ CO 

egd 

C 3E 

**-* 

X VI 

U7 

-H  © 

w 

< 

© 

o 

oo 

X X X 

Pm 

-J 

u 

> X 

s 

Cd 

a. 

z 

XXX 

*-4 

3 

h 

H 

> H CM  C*3  < 
Cd  * 0£ 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4.10-124 


2)  To  perform  RCS  burn,  go  to 
step  9 


LM  3209 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


to 

oc 

< 


© 

CO 

V 

CD 


00 

5 


CO 

a 

r 


u 

«e 

4J 

CO 

ft) 

u 


g . 

o a 
a uh 


< 

a 


•j 

OS 


o 

a 


(0  ft) 
I CO 
C ft) 
O V- 

c 

I 


ft) 

CO 

ft) 

t-l 

I 


► 

« 

ft) 


c 
o 

4J  X 

Of  i a 

CL 


X 

m 

9 

Cl 


4*  ft) 

o u 

c t * 

X o CD 
*•  K 4-»  *j 

w 3 I H f 

«-<  O-  ^ 50 

'v  4J  X <H 

x i — t a ^ 

a 

X X fib  A* 
a CO  0.0  (0 

“ H X 


t 

E „ 
£ E 


wO 

bC 

C 


I 

o 
co  e 
a 9 

ft)  4-t 


CO 

5- 

jr 

H Pu 

u w 

2 

52 

as  X 

GO  ft  O 

9 C 

« 

3 a 

» H 

u < 

i_3 

e 

OC  ft  to 

U H 

< 

•5 

n a 

C ft) 

O CO 

B C 

W H fit 

4-1  H 

Ej 

£5 

H 
w to 

ft)  c 
4-1  oc  w 

4*  PC 

H 

H 

ft) 

ft) 

o o 

to 

w 

CO  oc 

CO 

v x 

< 

< 

ft)  e 

ft)  /-S  /-s 

9 < 
CJ 

s 

r 

Ofi  w 

pi  e x 

W * 

4>  a 

a • « 
9 w< 
► C 4J  CO 
X c#  9 

O CO 

oc  c X u 
C 0 ux 
•H  «H  ft)  bC 
C 4J  x «H 
O 3 U 
■H  « 

4J  U >.  4-1 
O « H4 

cut 
9 C L-  • 
4-1  «H  < 


C • *9 

ft)  ft)  c 

4i  U ft 

W ft) 

ft)  *H  • 
> O.  *9 
*9  ft) 
«J  C »H 

C ft)  X 
«H  ^ N 
< C 

C U II 

ft) 

CO  «Q 

• ft)  *H 
OC  X 
C ft) 
■H  *->  C 
C ft)  -H 

o •)  oc 

•H  ft)  C 

4J  t4  ft) 


X 

CO  4-1 

9 4h 

ax  o 

« 

*0191 

«)  a 

£ 


B 

X 

9 

CO 


(0 

a 


CO 

a 


c ^ 

0 

a) 

IH 

X X 

X 

X 

> w 

r 

— 

ft)  a co 

a 

* o 

pH 

ft)  4J 

ft) 

•H  C 

i 

• 

• a a 

a 

*9 

ao 

o 

•u  c V 

o 

• 9 

co  o 

g 

V H ft 

ts 

*H  4J 

•H  O 

• • 

ft  X (O  ft 

s n 

06  *9  + 

*9  05 

a « 

ft)  4J  6CH  OC 

4J  O C ft)  9 

CO  c W 06  W 


U 

O 


3 W O OX 

<0  DC  t)CZ 

h ft  'j  o <r  < 

CD  C tO 

ft)  < CJ  u 
1x3  O Q 

< < c < 3 

> p o o w 

<3  > W O W O 

4-1  Q O O 

E *H  + *. 

«H  U >%CJ 

M ft)  ft)  4-i  ft)  ^ 

H > ^ H U!  W 


u 

O 

o 

ft) 

l-l 

*9 

§ 


O 

o 


< 

n 


o 

m 


< 


o 

m 


< 


X U >*ld  N fcj 

00  X 00  Q 00  x 

*9  > > > 

rc  O >x  <1  >■*  <3 
ft)  ft)  ft)  QJ 

06  U U U 


£z 

ui  < 


Basic  Date  26  September  1971 


Change  Date 


Page 


4.10-125 


LM3207,  LH3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


• 

ON 

5 

u 

>s 

m 

Q 

u 

3 

o a 

-O 

Q 

0 

*“4  0) 

O ON 

01 

<d  ^ 

o m 

b 

*4  > 

u 

a>  u -r4 

• i 

O 

£ -b 

0 

»A  -H  £ 

m 

• 

O0  44 

• 

a 44  ft 

<n  r 

a.  x 

•H 

C N 

ON  «# 

O Pl 

3 00 

b 0) 

•H  00 

m a to 

> 

O 

> 

1 o -o 

44  (I* 

< < 

< a 

< <1 

44  C • 

H 

wn 

c_> 

a 

u 

R 3 O to 

eH 

H 01 

H to 

H 0> 

cd  o to 

01  *-4  * 

H > 

H F-I 

H > 

Pl  a)  a) 

0)  *3  <0  44 

a* 

•H 

*r4 

Pl  <U  to  O 

3 3 *M  44 

< 

00  u 

oo  3 

00  44 

H b O 

3 44 

s 

e ** 

C C 

a *h 

<0  (N  »-i 

44  t4  <U  O 

•H  (0 

■H  t/) 

•»  a 

•H  *4  0)  O 

UJ 

> o 

> < 

> o 

*4  to  X 
(H  h b B 

*JH  MO 

at 

o a. 

0 o 

o a 

•-4  cd  144  » 

6 

B H 

e 

a o)  -h 

cd  m 

to 

H 

to 

O 4-*  > 

oi  *44  tn 

x 

X 

X »“* 

O « 41  to 

<u  C o n 

JO  w 

-O  «-L 

o e -h 

e a a 

3 

a 

3 

• m T3 

3 ^ 2 X 

X C 

X 00 

N C 

m hi  o oo 

00 

00  1-1 

00 

CO  fl  44 

0 L*  *H  vm 

> < 

> a 

> < 

/s.  a 3 oi 

a JJ  h h 

<1  o 

<3 

< u 

CL  00 

3 a. 

H 

H 

Cl  44  E (d 

R 

H 

H J ^ 

«-4  H 

35  i-»  o u 

RR  44 

*— ♦ 

H vm  00 

i-4 

^ u 0) 

U«  0) 

3 a. 

3 01  > 

3 C 

*h  h « > 

<d  a a oi 

z => 

Z *H  <J 

Z M 

H o b to 

35  35  H *** 

3 

a 


residua 
, largesi 

00  01 
> *3 

2u 

< 3 

44 

f-L  *H 

c 

3 CO 

t 

s 

c td 

s 

*3 

Q 

C *44 

td  o 

a 

44  b 

§ 

3 0) 

U4 

o -a  • 

b 44 

Q 

*3  O CO 

• • 

(d  b 

o 

0)  C «H 

a *h  *44 

cn 

<U  - 
CO  TJ 


b 

CO 

«d 

cd 

3 

a 

PU 

*o 

CO 

44 

td 

•H 

X 

m 

44 

C 

01 

cd 

CO 

t4 

• • 

td 

-o 

Q 

a 

«-* 

z 

a 

*— i 

• 

Cl 

X 

a 

b 

o 

fH 

5 

0) 

C 

0J 

CO 

a 

o 

2 

Q> 

o 

CO 

X 

CO  O 

•rJ 

(0 

a 

b 

r-4 

1 

44 

T3 

■H 

44 

V-/ 

o 

b 

3 

H 

B 

B 

c 

t-L 

u 

b 

td 

a. 

H 

C 

d 

•H 

01 

a 

a 

0) 

0) 

r-4 

CL 

c 

6 

< 

e 

s 

44 

cd 

C 

rH 

(-4 

c 

n- 

X 

X 

•H 

u 

t4 

44 

co 

r^. 

V 

**4 

Cl 

CO 

•o 

1 

• 

X 

44 

C 01 

ft 

CO 

a 

a 

to 

44 

u 

0» 

e 

c 

>< 

b 

■H  CO 

o; 

3 

44 

(X 

44 

3 

ft 

0 

« 

*4L 

a 

£ 

-o 

0) 

44 

44 

b 

O 

■H 

o 

s 

fo 

X 

x 

X 

° 

X 

(U 

b 

*H 

•H 

0 

& 5 

X 

• • 

0> 

01 

•H 

• • 

1 

x 

X 

>d 

H 

a 

i-3 

X 

X 

1 

0) 

o 

N 

rH 

c 

44 

a 

<r 

X 

>c 

X • 

(0 

y 

O 

0) 

1 

0 1 

r-4 

x o i 

1 

co 

■H 

0) 

▼4 

<u 

z 

44 

<r 

PL 

td 

X 

O X 

•L 

2 

44 

1 

f'* 

CO  44 

2 

* 

PC 

e 

to 

e 

to 

O W <-H 

a 

z 

Cfl 

a PL  rH 

•• 

PJ 

o 

o X 

c 

• 

z 

(4 

CL 

Cd 

c 

w 

•H 

^ Cl 

a 

CM 

s 

32 

H 

a.  *a 

CM 

o 

o o 

•H 

X 

Q 

x c 

CL  C 

DC 

r-* 

X 

44 

c 

C3 

44 

►* 

r*  Cl 

« 

a 

to 

0)  m 

*44 

a 

a 

cd 

a 

r-> 

X 

01 

to  *H 

a 

cn 

x 

O 

> H 

O 

U 

*44 

> < 

> 

•H 

b Z 

X 

a 

•H 

a 

co 

X 

44 

•h  e 

> 

0) 

B 

a 

01 

■H 

• • 

a 

> 

R2 

1 

2 

cm  m 

C 

a 

> 

cd 

Q E 

X 

X 

*H 

*H 

b 

u 

>> 

05 

Ct 

CO 

X 

a a 

0) 

X 

X 

CO 

X 

X 

c 

0) 

01 

e3 

01 

0) 

O 

c 

0) 

V 

o>  o 

01 

IM 

0) 

0) 

a 

<u 

0) 

•H 

0) 

H 

01 

•H 

b H 

X 

04 

W 

•H 

CO 

> 

W 

04  Z 

X 

t-L 

X 54 

5 

X 

X 3 

X 

a 

X 

0)  • 
e « 


b • 

O a 


Z 

o. 


^ Z 

i| 

LI  < 


Basic  Date  26  September  1971 


Change  Date 


Page  4.10-126 


.10.3.3  APS  Abort  (LCC  P71.  AOS  410+00000)  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971 


Change  Date 


Page 


4. 10-127/4.10-1 


LMA790-3-LM 

APOLLO  OPEKATIONS  HANDBOOK 


PARA  TITLE  pAGE 

4-H  Undocking  & Docking  A.  11-2 

4-11-1  LM  Undocking  From  CSM 4 ! 11-2 

4.11-2  LM  Docking  4*11-6 


Change  Date I pag# 


26  September  1971 


4.11-1 


LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date 


Change  Date 


Page 


26  September  1971 


4.11-2 


ACS  LM/CSM  state  vector  valid  (required)  AGS  Initialization  Routine  (R47) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


fH  N 

*0  «h  *3 

3 H g 

c <0  8 

3 -H 

Xu* 

< — . * 
4) 

VI  u • 
o « 

•o 

/-N  O-  flj 
00  p ^ 
«-•  « 

• vi  o.< 

eH  O W 

• 4J 

sO  O Q)  1 

• 0)  U I 
^ > 3 

T5  i 

<0  0)0 
Vi  u u 
<8  10  O 
O.  U U 

**  to  o. : 


<0  3 
u O O' 
CO  *H  • 
4J  <N 

X (0  • 

CO  N so 
O «H  • 

h n 

<0  *H  *0 
3 4J  U 
3 «H  Q 

S3  O. 

tH 


0.0  u 

^ 3 *3  <0 
M C T3 

£ 4) 

M < CM  -O 
• 3 

CO  CO  CM  4J 
U O • -H 

g<o:  2 

o-  a^r  <8 
o^«*o 

O P <H 

n m 

tin  0,0 

3 ^ > 

41  Vt 

So  to 

4)  • 

00  «"•>  U * 
•H  t-4  3 co 
H • *0  • 

<N  «N 
• O • 
CO  OS  0 O' 

O • u • 
< a "T 


3 • 

V 60 
X • 

» V • 

a 

*3  ••  M 

u *o  a> 

V 4*  > 
•HI-13 
3 *H  4) 

awe 

41  0)  <0 

H *3  0 


"O  L £ 

K OO 

Q 

9 I 

“g, 
•STJ  • 

U -H  CO 

> *8 
to  0.04 


*3  3 

0)  O 

60  U 

«0 

u 4) 

05  *3  Pl 

3 3 tn 

t>  4J  o 


3s 

h.H  • 

(jl  * 5 

°g  • 


Sen 
4J 

“ S ..8 

W H U < 

W CO  to 


I 5 CO  •• 

1 *Sz 

i who 

jfc£8 

! •->  ►J  oc 

'<rt£ 

i<So 

><hu 


8 1 1 
> ^ 
I 05 


J H Dm 

rt  5 < 

tj 

< 


3 6) 

*3  ••  U 
3 05  «H 
*J  ^ 0) 

•h  « a» 

W H TJ 

ti  a 

"45  S 

*H  *3 

3 I 

U M 
OOJ 

U U to 

u 

*J  JJ  H 
O 

fl)  W H 

^ *i  < 


S3  § | 

< Dm  2 


> > 5 

CD  05  05  05 

3 

n u ui  04 
Q p 04 
N D b u 
H H ^ 
M M M W 
< H H H 

£52  52 


■3  3 CO 

4)  5 Z 

00  a o 

<0  Dm 
U 41 

m *3  i 

£ 2 > 


o u H 
•H  (0  £ 

<0  Q 
QuO 
A O 

4*  O •• 
CO  fH  H (J 
Dm  4)  3)  ^ 
w CO  O CO 


ml 


Ht  ^ O 

^ S DC 

SSE 

<30 

Isa 


lb* 


•a 

*3 

41  41 

*3  *•  Vi 

3 n <h 

U >s  » 
•H  10  41 
U «H  *3 

u a 

<0  05  09 


u u 
oo> 
u u a 
Vi 

U 4)  «H  . 

O ^ 

« 41  Hi 

•H  W < ' 


U CL 
DC  -H 

S"3 

5 4> 

;S3g  0 

. < J V. 

I I 41 

*2 

s >-s  ,-s  3 

< H M 4J 


25  SS  U 

s s ° 

ggg 

3 U sD 

H ^ > 

M Id 
H H >s 
H < 6 V 
<KU!  O 


5 

• a. 

i— i 

m ...  , ■ 

R ^2 

r S| 

d u ^ 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4.11-3 


4.11.1  LM  UNDOCKING  FROM  CSM  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4.11-4 


docking  probe.  docking  probe.  loaded  docking  probe  is  sufficient 

to  undock  LM  from  CSM  if  desired. 


LM  3207 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


to 

5* 

OS 

< 


^ 0) 
H M H 
01  « ^ 
H > -H 

a 3 a 

'HOW 

*8  s a 

i 0 . 

<h  eo  < 
c 

•O  -H  c 
OHO 
h a O 
O 3 a 
o H 
h j:  a 
OHO 

a 

TJ  TJ 

o o o 
•o  c 


. g 

8 2 

« 

§ to 

O V 
Vi  4J 
Vi  C 
O -H 


s s 

H H *H 

g &E 

JC  o o 

« H H 

o 

r^.  *h  tj 
■a*  o c 

fc  i)  3 


a M 
o 

o o 
M 60 
6 

O H 

4J  a) 

* a 

Vi 

o X • 

53  i 

Is-5 

a tj  c 

B O -H 
H E 
H « 

O H (0 
H U 
»H  O U 

a a a 


a 

85 

X H 

. g 
* 

B ^ • 
0*3-0 

H o o 

85  3 

« CO 


-i 


8*8 

HUM 

-a  ^ 

•h  a o 

■o  *H  a) 

u < i 

O Pl 

H M H 

•h  64  3 

60  U U 

&&Z 


o 

0 


a 

■H 


c 

o 

H 

X 

o 

o 

■§ 

Vi 

a* 


i 

•H 

O 

a co 
o t >* 

U U Vi 
CL  o 
H •• 

Vi  LO 

P (8  O 
* »i 
aa 

•H  O H 

3 Vi  CO  • 
9 X C 
U a h a) 
o a a 
C o a o 
v*  o 

***  CL  Vi  o 
O 3 Vi 

•o  a a 

C «H  S3 
o o *h  a 

•H  Lm 

H «H  60  > 
B g CO 
U §-HW 
•H  0 J* 

O « 
*H  H O 

v<  e *o  «« 
a a g 

> i-»  S <; 


o 

o 


5 

a 

o 

5 

X 

O 

M 

Pi 

w 


c 

5 


*o 

a 

o 


> 

o 


tj 

o 


CO 

< 

8 


„ a a 
u.  cvVl  a 


o' 


a. 

a 


8 


U 

o 

o 

o 

o 

o 


Vi  C 
O *H 

> 3 


- < + 
o Q 
v-  ui  © 
a q ^ 
a 

o >s  o 

V*  « 

ev  * 


w u 
o o 
c o 
o c 
o o 
o o 

+ + K 

IT  c o 
o o 

^ -4- 

u o u 


■8 

o 


o 

u 

9 

o 

o 

CO 


G 

i 

•a 


o 

o 

60 

e 

*H 

■8 

O 

TJ 

3 


3§? 

V*  XL 

8 H 

O » 


00 

00 


00 
! oo 


5 

i 


o • 

TJ  O 

§S 

o 

s° 

H | 
•H 

g*g 

SC  -H 


o 2 o 

X H W H O 

*»-  O X 

oo  m 

l r>.  i i 


i o i o 


TJ  TJ 

§C2  C2 

CO  CO 

CO  to  CO  CO  CO 

CO  U CO  u CO 

SSu  S u 
Cl  OS  Cl  2 

Cl  CLi  CL, 

^ PQ  ^ CQ  ^ 

£ S*  I?  W5  ^ 

*•  w w w 

g H <<  H < H 

PC 


o 

111 

8 

OS 

Q. 


§ 


o 

Q 


a 

o 

a 

s 

PC 

u 


s 


*9 

a 

0) 

*£ 

> 

o 


TJ 

a 

•a 


1 

u 

£ 8 

*H  TJ 

Vi  c 

a *h 
> * 


<r 

Cl 


8 

Vi 

60 

o 

Vi 

Cl 

Vi 

o 


o 

c 


E 

a 

■a 


8g 


c a 
o u 


3K 

Vi  ^ 
H W 

Vi 

O > 

a 

«H  ps 

£2 


. s s 


w 

;S 

I V« 


H ^ H H 

o 

15  2 I I 
Q 

os  m o o 

VOHN 

> CN  fSI 

a o o 
a >,o  O 


Cl 


X 

a 


>*  w 

Ps  , * 


a a 

t*H  a V-  o. 

f 00  <|  00 

oo  r oo 

f-H  *H 

J Q 

U O H o 

p H X H 0) 

fc  o X 

oo  in 

l I l 


a i a i a 
a a a 

•9  TJ 
x e x *3  z 

2 8^8 

CO  CO 

CO  CO  to  CO  CO 
CO  U CO  U CO 

agaga 

Cl  Cl  Cl 

^ SO  ^ pp 

^ •«  §5 

• • h]  [i]  r*i 

w P < P < P 

X 


jfcz 

g< 
u * 


Basic  Date  _ 26  September  1971 


Change  Date 


Page 


4.11-5 


LM  3207 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


(A 

* 

OC 

< 

2 


8 


t>0 

c 


o. 

4) 


^ C 

I 4) 

C 73  ^ 
O C **-» 
■H  0)  *W 
W CL  o 
<0  ai 

VI  73  I 

in  l 
C vi 
M OH 

C ■H 

H «{L 

5 

O **H  Q 

o e 
ts  o 

CO J 55 


I 

^ c ts 

s:  t4  a 


CO 

43  -M 
> 

U 43 
CO  Vi 
Vi  3 
00  73 

C ' 

a ® 

Li  U 

•H  X 

43  43 

O U7 

CO  (0 

VI  U 

vi  a 

•H  *— ♦ 

0.«H 

CO  *H 

c o 

VI  • 

w Li 

VI  x 

*H  Vi 

CO  iH 

fr. 

4)  > 

a 

N • 

O 

CL 

* _ 

•H  \0 

Li 

8 43 

*h  r 

Vi  cn 

8 

CM  fr. 
fri  fr. 

O U 

43  U 

Vi 

CO 

73 
rH  0) 
rH  U 

to  o 

3 Vi 


i oo 


a *h 


o 00 
n c 
a.  *h 

"O 

c 


o 

v»  a. 

Sao 

0) 

to  •*-»  u 
J*  <u  u 
n o u o 
•h  o a>  o 

73  fH 

"s  §■£ 

£ « « ' 


Vi 

(0 

a. 


C0 

a 


i u u 


* £ £ 


•5 

C 

>* 

C/3 

3 

O 

•H 

U 

U 


g s 

U X 

8* 
u » 
fr-  *o 


CO  ^ 
73  r-H 
fr.  • 
=3  •— < 

U lD 

o • 

►J  <» 


cm 

00 

CO 

Vi 

CO 

a 


t £ 


Vi 

C 43 

° § 
4)  4) 

•°  s 

73  B 

H 

3 00 
O C 
x:  -h 

(A  Vi 

0) 

C/3  3 
C/3  Vi 


* P 

m Vi 

• O 

«H  *M 
. « 
MD  .O 

^ (0 

4) 

CO  vi 
Vi  3 
(0  C 
a -g 

CM 

07 


ON 

■O’ 

CO 

Vi 

CO 

a 


vO 

<0 

Vi 

CO 

a 

•M 

£ 


u 

to 

a. 


<r 

Cm 


OC 

o 

Vi 

Cm 

Vi 

O 


c 

o ^ 
r <r 


3 o 

U ^4 


to 

Vi 

A3 

a 


o • 
at  a> 
x 

u x 
oo 

00  3 

c o 

•H  Vi 
VI  X 


00 


to 

Vi 

CO 

CL 


L- 

4) 

X3 


73 

2 

•M 

CO 

4» 


tO 

Vi 

CO 

a 

4) 


Cs 

.J 

o 


6 


5 

to 

tn 

< 


C vi  •• 

ai  4i  u 


O 

ui 

8 


73 

41 

Vi 

tH 

3 

cr 

2 


a 

3 

I 

Vi 

4) 

8 

Cm 

C/3 

o 

< 


Vi 

43 

1 

c 


2 

CO 

43 

73 


73 

43 


a* 

2 


73 

a> 


(A 

4 


73 

43 

Vi 

3 

cr 

2 


41 

(0 


tc 
H 

..  S 

C VI 
43  41  Ps 

(C  43  43 
5 <vi  * 


M T 

fr- 


ee o 


5£?5B 

2 >S>  J* 


73 

43 

Vi 


CO 

> 

w 

o 

Vi 

o 

2 

4) 

vi 

CO 

vi 

(0 

O 

o 

J 


oo 

3 


43 

S’ 

U 

o 

<-} 


in 

0u 


4) 

vi 


I 

Vi  73 

fr-  3 

§ 2 


o 

OC 


73 

CO 


« o 

^ VI  I-J 


C 73 
43  43 
•H  U 
Vi  -H 
O 3 

g 2 


73 
CO  43 
Vi  Vi 
CO  -M 
O 3 
a* 

5>  2 

a 


73 

2 


00 

e 


u 

o 


I 

§ 


73 

4) 

Vi 

mH 

3 

cr 

2 


OO 

C 

•»H 

■3 

O 

73 

Vi 

O 


*3 

4) 

P 

CO 

a 

2 

a 


CM 

CM 


2z 

S| 

u < 


Basic  Date 


26  September  1971 


Change  Date 


Page  . 


4.11-6 


) 


,0 7,  LM  3231 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


CO 

* 

at 

< 

S 


Q 

in 

8 


i ^ 2 
I *0 
I • 

» CM  d 

i • a 

! 'O  -H 

I • 41 

sf  3 
M 

*0  0 

O.  O 


vO 

s 

d 

a 

4-1 

& 


d « 

44  N 

3 -H 

•o  H CO 

8 5-: 

O U H 

4 * 
ac'fi 

M • 

g.O^ 

-HON 

*J  < U 

d d 

m U a 

H O w 


*-N  3C  «h  w 

r-*  J 4J  O 

2 d 3 
N H H 

^ 3H  C 

S J -H 

•H  £ 

41 

2 w d • 

O Q H CM 
. 

d oo 
d u u » 

5 •■S’* 
£2 


m oo 

N <H 


HH  Ov 
d • 4J 
H v£)  U « 
41  • « 4 

«H  -*  > 3 

c «o 

M 82  8 

8 2.22 

< co  a 


2 2 


•o  a 


u u 
O 3 

41  T> 

O d 

^ 2 


2 § 

CO  «H 

* <0 
CO  N 
O -H  /-v 
•H  Os 
»H  « • 

2 2". 

£ H »} 


o *in  ^ 

L*  C • O 

*§".8 

"-a0:? 

8h  n* 

+ 

W < CM 

• o 

CO  w CM  O 

o o • <r 

SB  < ov  W 

o • 

cl  a c 

9 00 

Ojco  " 
41  U M H 
8 8 0 

4i  n a 

d . ^ w 

-*  w 


•o  « 
d * 

4<  *H  • 

*3  5 S 

r8  § 

n ® 5 

•H  d 

2 «o8 

« d B 

•H 

8 M 00 
4i  o d 
d o «h 

•o  41  41 


S-S 


Odd 

3 

■HH  3 
•H  • -O  CO 
<«M  g ^ 

_ - 8 n 
a o 


8* 


9 

- _ 4 

• 9 UJS 
n 4i  d 4i 

• *h  m 

OS  41  *«  U 

• 41  «H  O 

* * g,1* 
d T9  * 
4*  «h  d • 
d *h  « oo 

CL  d X • 

> 3 d 


a 

s§ 


• o • 

r-  w m 


2 


d CL 


m m 

• ♦ 

2 2 

d « 

a a 


8 « <S  ss 


m 

2 

2 

IM 

5 


m 

-7 

2 

d 

CL 


■8  £ 


•O 

2 

*H 

9 

o* 

8 


H 

I 


<u 

CO 

< 

9 


01 

4) 


3 

cr 


d 

> 

44 

O 

41 

V 

2 

0) 

41 

<0 


X 

co 

u 

X 

*-J 

CO 

s 


Otf 

< 


T3 

2 


«e 

> 


a 

•g 


8 

< 


*3 

d 

44 

«H 

3 

cr 

d 

44 


00 

d 


g 


3 I- 


o 

■a 


44 

O 


•a 

2 

d 

a 

2 

a 

2 

8 


a > 

d n 


!l 

u ^ 

5fc 

d X 

CO  CO 


pfc 


| 

I o 

2»2 

m 

> Id  1 

*3  S 

!«i 

dd  td 

d H H 

^2  5* 

w p 

sEi 


T3 

8 O 


“S3 
*S 


•8 


8 


« d 

S'. 


» 

d 


O _ 

s g 


?i 

o 

5fc 

« X 


Sj 
“ u 
S2 

S M 


i 2 


H 

O 

s 


d Id  pH 

r- 

41  rs.  CL 

o > 3 
d o 

•H  >> 

d d o 

CO  2 X 


CO 

8 

X 

I 

I 

H 

i 


o •• 

M CJ 

3 m 


8 

a 

§ 

jSn 

B^S 

H I , 

M I 
X > 
d > 
* « 
h3  CO 

m 


a 

8 

K 

d 


a 

c 


g 

I 


">l 

.IpS 

O CO  00  z 


Basic  Date  26  s*PteH»ber  1971 


Change  Date 


Page 


4.11-7 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


« O O 

a-S  * 
333 

.«•« 

2 

H0I 

u"l  « O 

*1* 
Vi  u 
<8  *i  O 

ao  e 

<M  h (I 
4)  *H  Vi 
IX  *0  <8 


S0  « U 
« 4J  <H 
4J  <8 

AJ  1JT3  O 
*H  M iH 

H 8 S fi 
•H  oc  o 
*8  e 80  «H 
<4-1  <8  e v» 
Vi  -H  O 
60  . >>  V 

•H  Vi  «8  V* 
0)  O ^ « 
— M-I  a T3 
V 0 

» c 

O.  ^3  *H 

TJ  O C 4J 

c *o  41  c 


♦J  m X 

< x a c 

♦ \ « *M  *H 

$CO  (8 
C Z © « 

H 2 H rt 


< CN 

CJ  W ^ 

fc  3Ci 

0)  i 

* , » 

i-i  a i 

< to 

« H I 

— -»  I 

•83< 

5KZ 


_ o a z 

Sd*£ 

a;*' 

* 

I H Q 

1 » S 5 

> n CQ 
a * _ 
to  J O 
to  25  J ^ 
(S  U O M 
< A.  08  Q 


CO  z 

•0*0  0 0 
4)  4)  < pu 
I-  u 

■H  'H  I I 
09  (0 

8 8 «'“> 

*0*0^^ 


* * * > 

(0  CO 

I I 

25  Z 

3 3 £ £ 

hnmu 

HH  § § 

< 5 


06  P- 

t w 2 

. 

CO  Ul  >s  4J 
<M  4) 

3S  TJ  ff 
8S5I2 


* Vi 
£ V» 

• • o 

8 v 4 
3 «H 
cr  a u 

£ X 

0 5 0) 
4)  « 

4J  >s  -* 
H 

Vi  | 3 

e c 

*o  < 

<8  0 0 
as  < m 


a bj 

9 S i w u 

§ 3 ^ u m 

• »«  :3 

••  | 4i 

§ § 1 • 
H <M  u > ^ 

f-l  3 W 1 6 <N 

CO  to  ••  . W 

gs!  S3 


■5SSE5 


° si  2 a. 

PC  O H Q 
B ^ OS 

o « 3 < 


a co 

as  25  to 

•H  *0*0  0 0 
*a  V 4)  P-  < 

u u 

tt  *H  «H  I I 

*0  85  * 

3 8 8 4-s  /-n 

U -O  -O  -H 

•M  w w 

3 3 3 > > 

• 8 8 


V>  HNMU 
••  Q p 

U JHH  22 

il  W PgHH 

TJSeeK£ 

CO  O < < 


a oi  m 

E8X 

;es  . 

« W >s  M 
<M  4) 

58  o T3  S’ 

8S22 


5 23 
s • “ 

<8  *H 
*0  < <H 

8U  3 

06  < C 


- w 

§^! 

>4  *0 

CO  C 
w3  4)  -H 
M 

X <8  U 

U 4| 
00  4J 

C to  c 
h3  o 

•p*  a 
4>  ^ X 
MS'*-' 

.2  c, 

§23 

V»  CO  Vi 

“ S 2 

I <8  C 


Basic  Date  26  Septe«ber_1971_ 


Change  Date 


Basic  Date 


26  September  1971 


Change  Date 


Select  PGNCS  attitude  rate  display:  Establish  PGNCS  attitude  rate/error 

RATE /ERR  MON  sv  - LOG  RDR/CMPTR  display,  ref  para  4. 5. 3. 2. 


HANDBOOK 


Page 


4.11-9 


LM  3207 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


i 0 *3 
« M 
I 0 

■* 

0 3 £ 

X 0 O 
w 
4* 

O CD 
^ § T3 

8U  « 

t? 

0 
0 
o 

«H  00 
u H 41 
O « H 
3 *H  U 
U 44  «H 

ii  iH  X 

3 0 4) 

•H  > 

■H 

"O  J- 

) 4 u 
« 0 O 
X X 


. c« 


i-i  a* 

0 3 0 
Wi  so 

Sis 

U t)  00 

n Wi 
0 0 

WHO 

<w  u 6 

0 *H  ►> 

X 

» a • 
x > 
u 

44  0 _ 

■S.8-0 

a 

• 44  *3 

O o CO 

9i  (b  «l 

X 

0 

U * Wt 
0^0 
*m  >%x 

41  C W 

jo  a o 


/--*  *M  T3 

§•^8 


I 

1 

V» 

a 

8- 

0 

■°  • 

H «H 

5 9 
8 g 

O «-( 

44  0) 
(O  ,0 

34> 

■35* 

3 01 

44  44 

3 3 


U 

a 

,fl  -rl  O 
*0  4J 

2 3 3 

«a  <h  u 

o o 01 

•H  > CO 

0 * O 

•h  a 

• S3 

1-t  o o 

o 

44  4)  , 
OH  W 
O -H  O 
44 

go  *o 

<0  c 

U 41  C 


•8 


u 

01 

> 


01 

•o 

1 

4* 

a 


44 

0 

0 

44  0 O O 

M 00  44  O 

9 

0 0 44  0 
«H  00  0 0 

if 

rH 

fll 

3 f J * 

8 

S x o 2 

3C 

44  44  44  0 

C/5 

U 

8H  VH 
8 44  X 

5 

44  0 O 

3 44  X * 

s § 

a ih 


01  o o 

A 41  <0 

u 

44  01  44 

!BS 

a.  T3 

5 3 § 


(0  3 0 0. 

44  c a 

CO  0*  *H  (0 
«H  «0  I 
oca) 

g e,83 

•H  O 44 
44  X • 

a ) ora 

CE  3 *H 

m *n  oo  3 
44  Q1  O O 
ai  w w £ 
K (0  *T3  « 


°*<= 

i m etf 


s5 

t 


«0 
01 

• §1 

gH  fi 

ooz  c _ 

X 0 S «H  0 

w a g 

..  44  < ^2  O 

lis8 ; 
s *«3  * 

N H < U U 

o uv  a < 

R §828 


z 

CO 

CJ 

» 

01 

M 

I 8 

•o 
• 3 
O «H 
O'  > 

is 

•5  8 

44  O 

I 3 
< 2 
32 


I 

”3 

8 

sas 

8 x 

(O 
M O 
•H 

44  X 

s? 

• 

O *3 
W 0 
*H  0 
00 


8 * 

>s  01 


8, 

u 

H 
I O U 
. -H 

< 44  VM 

Q 41  *44 

< M O 


O 

00 


0 

t 


u 

^ S’ 
£3 


o 

44 

00 

gs 

*C0  o 

•52 

3. 

a g 

** 

00 

*2  c 

s **■* 

0 « 

•M  O 


w 

V 

co  n 

* g * 

5 i m 

C?d 


9 

u 

2 

i 


a 

» 


g 

o 


8 

S 

g 


8 3 

M 0 

X o 

44  <H 

AS 

+ 8 

01  > 

44 

2 § 
I3 

s & 

H O 


44 
1 O 
00^ 
c ■o 

5 § • 
2S  8 

u o 

cm 

o B 01 

O »M 

§44  «H 
*M  44 
•H  O 
44  0 O 
0 O 44 

O *H 

H 44  4 

•3  0 
0 ^ 01 
•H  0 «H 

8&1 

8*1 

£2£ 


00 

c 

*rW 

44 

3 

T3 


O 

44 

44 

g 

U 

•S 

3 


" g 

C *H 
0 2 
2 2 
S S 

JE  K 


I 

B 


SglS 


2 

1 


8 


S 

r so 
cn  #■* 
u 

m s* 

O 44 


§s 

■So 


•ss 
g . 

a <o 

8- 14 


* 


•32 

2 8 
MH  «H 
O 

i« 

0 

sf 


2- 


8 


0 

° 0 
44  O 

3S 

15 

I CM 

?! 

44 

0 0 
0 b 

«H  3 

51 

H O 


I 

1 

0 > 

sis 


0 *a 

»H  3 

1 0 
00 

0 

•H  X 

•3  w 

22 

T> 

■S  g . 
oil 

•H  U 3 

8 i u 
O O 0 
•HUH 
T)  *M  H 

0 H 44 

2 8-, 
44 


HI  1 


oo 

0 


44 

3 

*3 


O 

44 

44 

g 

u 

•8 

3 


0 0 
O 

0 -H 
<H  44 
0 O 
44  0 

0 K 


O 

CM 


ii 

o * 


Basic  Date  26  s«Pteab<r  1971 


Change  Dot* 


Page 


4.11-10 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971 


Change  Date 


Page  11-12 


LMA790-34M 

APOLLO  OPRATIONS  HANDBOOK 


( 


Botic  Dot* 


PARA 


TITLE 


PAGE 


4.12 

4.12.1 

4.12.2 

4.12.3 

4.12.4 

4.12.5 

4.12.6 

4.12.7 

4.12.8 

4.12.9 

4.12.10 


S caging  

DPS  Propellant  Tank  Venting  !!!!!!  

DPS  Supercritical  He  Venting  (Lunar  Surface  Only)  ! .* 

APS  Pressurization  & Checkout 

APS  Pressurization  & Checkout  (Alternate) 

EPS  Prestaging  Check ' 

ED  Prestaging  Check 

ECS  Prestaging  Check 

EPS  Postaging  Check 

RCS  Staging 

AGS  PITH 


4.12-2 

4.12- 2 

4.12- 2A 

4.12- 3 

4.12- 4 

4.12- 6 

4.12- 8 
4.12-8 

4.12- 8 

4.12- 9 

4.12- 14 


26  September  1971 


Chang.  Dot. 


Png.  4.12-1 


LMA790-3-LM 

APOLLO  OPIRATIONS  HANDBOOK 


Basie  Data  26  1971  Chon##  o*. pag. 4.12-2 


I 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971 


C Kongo  Dato 


Pago - 


12-2A/4.12-2B 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


I 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971 


Change  Date . 


Page  4<12~3 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  1971 


Chang*  Dot* 


Pago 


4.12-5 


LMA790-3-LM 

APOLLO  OPIBATIONS  HANDBOOK 


CB  FLT  DISP:  THRUST  - o| 
CB  PGHS : LDG  RDR  - open 
CB  EPS:  INV  1 - close 


4.12.5  EPS  PRESTAGING  CHECK  (cont) 


dC  4) 
C jO 


2 

O 


S 8 


H 


3 £ 


4)  ^ 
w< 

O wfl 


V «N 

x> 


« o 

4 1 Z 


9 • 

6 « 

nr 

.2 


••  *9 
C/i  4) 

S3  S 

« o 

u 

41 

*o  x> 


s - 


S i 


LMA790-3-LM 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4.12-7 


EPS:  DES  BATS  «v  - DEADFACE;  Cb  - bp 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Dot*  26  Septeaber  1971 


Change  Date 


Page 


4.12-8 


i 


POWER /TEMP  MON  sel  - AC  BUS 
VOLTS  lnd  - green  band 


12.9  RCS  STAGING  Purpose  of  RCS  Staging  procedure  Is 

to  perforin  manual  staging  of  ascent 
and  descent  stages,  using  RCS  trans- 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4.12-9 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


LM  JZ31 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


CA 

* 

OS 

< 


<0 

•fi  ^ 

» e « 

L *r4  U 

0 00 -H 

Li  w g 

Li  -H 
8J  0)  H 

0t 

01  0> 
T3  fiCH 

3 g *8 

44  « o 

■H  0) 

44  CM 
44  CNJ  05 
<0  2 

O p*, 
*0  *J  « 
44  *H 

0 u a 

44  O CO 
0)  «H 

1 a *9 
0) 

H J|  •« 
M Ll  0) 
0t 

0)  .C  *H 
•O  u fifi 
O *H  c 

r > « 


<0  *4 
44 
<0 
Q 

u 

o 


S>  -g 

•H  #0<H 
_ »«  C 44 

fi  a -h  -h 

•H  O 60*0 


* 8 


S*-6 

o u 

44 

3 8 


co 

m 

»n 

St 

2 

<0 

CL 


«0 

u 

CO 

CL 


m 

r> 


(0 

L 

10 

a 


o S’ 

4J  to  U GC 
C CO 

•>  JU  4)  44 

o MH  (0 

8 0 o 

<H  10 

0)  us  c 

£ £ II  <H 
4J  > 

■H  C I O 
* O V 


00  ^ | 
° g ‘ 

O U 
9 

11  o 
co  oc 
o 

fr’S 

9 O 
CL  J 


*9  O 
CO  +4  0) 
0 C M 


•8.2 

44 

CD  ^ 

at 


CO  *H 


at 

u e « -o 

CL  O CO  u 

0 44  o ! 
L CO  W rl 


m 

II  «H 
H 

•H  « 

jc  m 

* s 

*9  O 

S 6L 

£ c 
c o 

«t  -H 
44 
1)  CO 

X 

00 

£ * 

O 44 

c c 


-i  00 

9 

o at 
x 00 

• 2 

s S 


*9 

•8 

e 


o 

2 


W 

o 

u 


at 

*9 


CO 

*4 

at 

•9 

9 


to 

CO  *H 

* °* 

O o) 


TJ  *9 

at  at 
u u 

•H  «H  CO 
m m C 

IS  8 » 

OB 

I I 

J 3 
0)  0) 


-4  CN  U 

*9  ••  O 

44  J H H D 

O Li  < < < H 

at  o w p q m 

«H  L Q h C h 

at  Li  S H 

w 0)  O < 


8 

CO  J 

B 1 

CL  4-s 
CM 
I ^ 

» > 

co  w 

; 2 2 

1 1 | 

H ^ U 

H U v 

H H 

52 


r-H 


»H  *0 

a at 

n L 
•H  «H 

•9  « 

at  9 

44 

2 8 
-S  ' 

3 3 

44  tB 
*H 

44  U) 

83 

O 

44  CO 

U 

at  w 

^ h 

at  ^ 

W K 


•8 

O 


at 

CD 


9 

u 

at 


& 

CO 

44 

a 

o 


*9 

e 


at 

C/5 


DC 

3 

a 


c 


Li 

o 

L 

L 

at 

at 

*9 

9 


at 

•9 


CD  CD 

at  at  co 

oo  oo  u 

CO  id 


<N  ►> 
vO  CO 

> rM 

a 

Ps  CD 

at  m 

U *9 


S' 

o.  at 

CO  L 
•H  *4 
*9  « 

at  9 

44 

S 8 

at  t 

It 

44  « 
•H 

44  111 

83 

44  CO 
U 

*3  H 
cS  S 


1 


s 

9 

ct 

at 

co 


at 

00 

CO 


*9 

e 


c 

t 

c 

o 

CM 

0 

1 

•9 

C 


c 

o 


CO 

Li 

9 

00 


II 

CO 


2 U 
> OO 

u ^ 
> 

S >s 

£2 


8-s 

i 2 


* 8 

C 

? 8. 
CD 

si  2 


>s  C 
-c  at 

g 8 

at  *9 
oo 

• *9 


CO 

G 

44  O 

G «*-♦ 
at  44 
u s:  co  ^ 
CD  co  h at 

at  u co  c 
-o  go 

£ H i-4 
— u to 


S 6?  w 


S3 

CJ  o 

3§ 

22 


e g 
8 8 
33 


44  *9  at  6 
c at  n o 

01  M I 44 

o o o CO 

3 ! £ S' 


I I I 
I 

I *H  <N| 
I 

o • ■ 

OS  < < 


I 

0 

1 


$ z 

s| 

U * 


Basic  Date  26  SeP«»ber  1971 


Change  Date 


Page 


A. 12-11 


STAGIN 


Two-Jet  translation  (RCS 
ays tarn  B alone) 

Four-jet  translation  (RCS 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


so  a 

U > 

(03X0 

•H  v U -H 

T3  fl  -H  a 

•H  00  « U 

cue 
•o  -h  e 

4)  U t4  e 

u « u o 

O 3 O *H 

v u m u 
h £ « < 
41  u * u 
00  60 
"one 

41  41  u U 
C O C 
C M -H 
T>  • U 
H H « 00 
3 O.  I 

o a 4> 

£ 41  41  00 

« m o a 

O J*  M 
r-  v4-i  4) 
>7  4>  O > 
a*  .o  u * 


3 O 
1 - 
2*I 

10  u 
a o 
o 

u >s 

4}  41 

M U 


til  t>3 
O O i-H 

o o ^ 

© © *4 

o o • 
o o o 

+ + og 

VO  o 

O O 

-T 


u *a 

■H  « 

K O 

W J 


O W 
p O U O 41  O ^ 

5 « 4)  « » at  cs 

2 a «o  e ^ o*  > 

2 ^ "■«*  ^ • 41 

G • • • O K Ps  TJ 

2 N m o • 41  41  O 

«<  • * • o * * u 

2 O O N H 

■ I I | ••  ••  u 
u u • 
o h n n 0.0*0 

4)  41 

■ O «O0- 

U 4)  < 

til  < at  a 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4,12-12 


(orientation  not  known) 
Key  KEY  REL  6 RSET 
FL  V37  N — 

Key  XXE,  exit  P47 


.12.9  RCS  STAGING  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


8 § 

* > 

°ss 

i a u 


HO  OC  U 

CO  u « c • 

2 *h  « « c 6 
.o  m jz  « a 

Si  * 8^-3 

■H  « Wi  O 
op  3 H ♦ «H 

c « o a ^ u 

-H  « «H  U W 

► v u f*  e o 
« N 3 ^ «M  « 
o <h  a «e  o ^ 
J A « ^ o.  ® 


09  *0 

0)  *H 

•o  o 
0)  > 
0*0*0 
4-»  3 
4J  o 
^ <H  44 
4>  4-» 


JS  H 
o ••  as 
44  H O 

o o 

* W 
B u Q 
C *H 
0 0 3 
H O O 


c ocE 

35  * 

4J  O 

I « 4-4 

2 c 
< ■£  x 


CO  0 C 

o. h an  an  an  w 

,0<.0<'0<,0<H 
OQ  « 00  A CO 

I I I I < 

ftj  oo  eo  co  2 

.nr.oa.oo.ou 

4I^4J(J4JU440  •• 


ssd 


09  *3 

«l  «H 
TJ  O 
« > 

21  - 
4J  O 
U <H  44 
« 44 

§35 

e oc£ 

35  * 

M O 
I 09  44 

3 *H  •• 

< M C CO 

cj.no  a. 

< 44  X (d 


CO  A 

a h an  an  an  w 

^a^a^a-as 

i i i i < 

ftj  A as  CO  r 

55S858SS  .. 

S 


; *3  CM  U 3-1-1 

10  3 O « 

« 44  R II  44 

S' S»§"  s 
*S5U!J  lgu 

I < I H I < I 
CO 

d 3 5 ••  d 8 d 


d 3d 


Basic  Date 


26  September  1971 


Change  Date 


4.12-13 


Key  PRO  or  V34E  to  terminate  AV  Orbital  Parameter  Display  Routine 

monitoring.  (R30)  (para  4.8. 1.2)  may  be  called 

at  this  time. 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


ED  Prestaging  Check  (desired) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971_ 


Change  Date 


Page 


A .12-15 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


to  i 
H 

W W J 
►J  *~>  0) 


in 

Pu  Pu 

■<  Pu 

O 
U 

o i 


e 

o w 
o o 
o 

ft)  O CO 
TJOU 
3 p «< 


4-1  O 
4J  ^ 5 
m m 
o 

£ H 
w < Z 
-H  Q O 
H W O 
.3  CJ 

(0  Q *• 

44  ►>  H CJ 

W V 3 
P4  U O CO 


3 
< 
O >- 
O H 
H 5 - 

O «<  X 


to  «-J 
w Z J 
O O O 
< pm  ec 


o *3 

4i  > 
|n>  (A 

CO  o 
o u z 

-*  ss 

X 

m ft)  u 
•h  -a  p 
H 3p 
^ « H 
* «H  M 

w PH 
CQ  4-i  H 
W fl  < 


ss 

X w 
H X 
HUH 
H H X 

525 


cm  e h 
. w o H 

I u < 
' » 

09  to  ■• 
t H H 
I ^ u z 

to  n O 
> z ^ u 
i <2  w 
i a!  4K 

■ 5t:s 

- ^ o 
: o x o 

sees 


O O I 

O Z 44  I I 

W ft)  44 
44  M JH  U 

a 

3 H u»  U3 

M Z W O-  XI 

•*=  o i p , a 

44  C_>  < H 

X)  H x pu 

a>  a;  a.  to  < o 

U X H H 

(Q  ..  H H H (O  to 

a c xx 

ft)  H O O O XX 

V.  3 z CQ  03  c e 

PU  .3  Ui  -<  < Ui  U 


C fl 

e s £ 

fl  CO 
•-M  P-*  P-t 

< g o 


Basic  Date  26  September  1971, 


Change  Date 


PROG  It 


.12.10  AGS  FITH  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


•H  o O 

« co 

«0 

V 4U  M 

tj  y 

• B 

X 

*0  u a* 

9 X 

U 0 

U «H 

L4  O 

M 

u 

U «H 

4i  a c 

VM 

«H  C 

m cm 

*H  > 

o.  o 

0 

U 

• 

a 

O • *H 

U 

w e 

CM 

O « 

jk  *eo 

<0  TJ 

00  O 

TJ  X 

UNO 

a c 

C 

C «H 

a 

ON  fi 

10  4 

CO  M 

CO  TJ 

?8 

O .O 

CO 

e 

vps 

O TJ 

H B 

^ CO 

a « « • 

5 H 

I < ft!  *H 

u a • 
« ^ 
» • c • 

O /-N  O CT> 
a*  **■>  *h  • 

• u <t 
P *-»  «9 

£ • 4J  « 

M>fi  B b 

• ft)  « 

p ^ -h  a 


o oa  w co 
•h  a a a 

B «M  »M  *M  < 

C 8 ( 

o u xxx. 


a.  m u x x x o 

O ft)  SO  x X X a 

a oo  x x x 

C Z *i 

•H  « 

• x ><n  o> 

U > O «H 

.£  P > X 

o w h n n w 

PsX  as  as 
o o o u 

H > X < 


p O O Mt 
fc  44  M X 
CO 

-1  C C TJ 
*d  « *H  C 
CM  10 
-H  U » 
tM  ft)  ft) 
*H  U 
T3  J ec  « 

• co  c c 

*J  >s  CO  «H 

i.  » e 
§f,5  2!  . 

u + a.  « o 
tj  w. 
c o c o 

M «H  4J  *H  H 


UJ  Qu 
s* 


E £ • • • 


m 

M 

C 

o 

«a 

u 

> 

4) 

c 

a 

v 

> 

•H 

1 

1 

«H 

9 

x 

x 

«• 

X 

w £ 

C/3 

p 

X 

4) 

iM 

X 

x 

<u 

w 

4J 

C/3 

w 

1 

w 

C 

i 

u 

1 

H 

ON  M 

M 

X 

1 

CO 

o 

to 

f-» 

1 

• 

o 

z 

» 

£ 

00 

jr 

c 

W 

2 

w 

8 

Z 1 

1 

£3 

w 

«~t 

H 

u 

«M 

l/l 

r-. 

X 

r-. 

X 

ft) 

z 

M 

*— < 

M 

E 

as 

m 

X 

as 

m o 

o 

p 

X 

m 

X 

TJ 

e 

o 

> 

a. 

o ^ 

CM 

5 

> 

9 

o 

p 

X 

X 

0) 

S»s 

>s 

> <M 

CM 

o 

5* 

* 

4J 

in 

9 

4i 

01 

P 

0) 

« 

o 

O 

c 

ft) 

0) 

•H 

> 

ft) 

*— t 

CM 

X 

a. 

X 

(0 

>nO 

© 

X 

u. 

X 

4J 

C 

X 

X 

o 

O 

ft) 

4J 

P 

CO 

H 

Qu 

X 

< 

x 

B 

Basic  Date 


26  September  1971 


Change  Date 


Page 


4.12-17 


R1  00203  Switch  to  PGNCS  Computed  Steering  Attitude, 

automatic  mode 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1921  Change  Date Page  — I 


i 


R2  VG 
R3  AVo 


4.12.10  AGS  FITH  (cont) 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


(A 

Of 

< 

5 


C J- 
«H  O 

ki 

« ki 

a o 

4H 

in  8 

• -H 

* ft 

<3  Pu 


§ 

■8 
e 

8. 

H Z 


I' 


n ►» 

JO  •-* 


Is ! 

H 2 « . 

O M -O 

- >§:  E-s 

8 &>  £ S 
3 3e!2  ff 


3 


OC  M to 
C « -H 
•H  « 13 
* a 
9 a «> 


.3- 
«§  - 
£ * 9 
U*  e 

«s  § 

9.9 

00  * 
B9W 
*H  ki 

g-9  S 

«H  «■*  * 
U 

II  U O 
* C 
« 

o o « 
k a c 
a i «h 

41  00 

41  «H  C 
k 00  4* 

JS5  • 

r> 


9 & 

41 

S 2* 

ii 

N 

T3 

n s 

t»  o 

«H  MH 

1- 

-o 

22 
c2 
2 I 

O 
* o 
•v 

!■ . 
•BE 


« XI  U O U <H  <H 


z 

o 


OS 

w 

H 


CJ 

U 


oo'  9 

O ti 

• « (y 

§ i 

0) 

4 i .. 

c 00 

•H  0)  C 
00  «H 
PS  « a 


3 .H 
H O 

2 f)  IM 

5*  u 

U 4 k 
*H  O 
C 4J 
4)  <*4  « 

52  g 


(A 

% 


5 

H 

H 


tf] 

0m 

< 


*5 

3 


X> 

a 


Vi 


So 


X 

+ 


o 

5 


00 

c 


u 

*8 


w 

4J 

« J=  £ 
«h  «a  £ 

4i  3 < 
-H  O- 
C U 

* 1 2 

a»  < O 
« to  os 

I c u 
B « z 

•H  < W 


3 

a 

uj 

u 

O 


'2  E; 


« to 
a c 

u-i  o 


o , 

V © 

m 
e cq 
> o 
<3  O 
I 

Ps 

| 


01  u. 

> H 


• K 

•>  V 

a. 


o 

/s  w 


> > 
< 

4-i  0) 

►H  X 


i 2 

4)  k* 
4-1 

c « 

*H 

w U 

4) 

05  « 

4) 

> m 
^ l 

• O 

EP 


u o 
4)  ►> 

*->  o 

^ *> 
PS  k* 


00 

e 


a 

« 

4J 
C/5  05 
U 

os  at 
u 

£S 

^ P- 
5 O 

4J  4J 

S o 

u 00 


gg 


ki  ►, 
4>  41 
0u  U 


*9 

0u 


I 

I 

w z 

«n  r-*. 
> «n 
> 

IcJ 


>s 


ki 

O 


Basic  Date 


26  September  1971 


Change  Date 


Page 


4.12-19 


V0 6 N40 

R1  TFI  XXBXX  sin-sec 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


Basic  Date  26  September  1971  Change  Date Page  4'12'-20 


LM  32 3i 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


4/> 

* 

oc 

< 

2 


3 

Q 

LU 

u 

o 

oc 

a. 


o 

c 

TJ 


U 

o 


X « 
X *H 
Z L. 
^ of 

4i 

Ox  *H 

> L. 

o 

X *M 

X 

m o 
to  u 
o 3 

CL  U 


C I 
of  « 
„ > o 
5 

O M *0 

. C 

I «H 

* < E 
« w C 

£u3 

< a 

U Li 
Otf  Q| 
W C li 
HOW 

to 


w 

* ♦ 3 

Q X O 
w c -H 

•H  U 
U>  3 

C » X 

■H  Of  CO 

> o 

*0  CO  6C 
Of  *H  C 
I-J  x *h 


n 

U <u 

• 2 
“O  Of 
Of  CO 
*-  C 
■H  O 

U_t  U 

C 0) 

Of  - 
Of  CQ 
X u 

Of  00 

% -5 

x e 

0) 

CD  CL  Li 
O O Of 
Li 
>s 

X • a 


*H  C « 
*0X0 
W O -H 
O-  L. 

(0 

C CO  U 
O -H  Of 


X 

DC 

* 

> • 

<3  O 

m 

O 

4-1 

• 

c c 

c 

m 

Of  o 

• • 

cc 

• 

X c 

Li 

m 

3 1 

3 

u 

Of 

• 

XL-  (0 

o 

X 

X -3 

0 

CO 

o 

O CO 

3 

Li 

CO 

*J  0) 

LI 

a 

CL 

Li 

3 Li 

o 

• • 

<0 

U 

c 

i 

a 

m 

a 

< 

00 

CJ 

— ' 

LI  Q 

CO 

LJ 

H 

A 

CO  X 

Of 

X 

< 


l w w m 

CL,  Qf 

X < C lO 

00  c 
> e o <3- 

<J  b,  (J 

O U W 

CL  U a 

Of  Li  4J  OJ 
X Of  C 4-1 
Z X mi  cfl 


X C 
li  O 

Wi  5k 

O (8 

U H 

«h  x 

c V) 

O X 

s:  -a 


o ^ 

TJ  X 

a 

Li 

lM  (L 

O O 

4J  H 
3 W 
U 

oc 
x c 

Ml  X 


OC 

e 

Of 

E * 

Li 

19  - 


a>  r 

O 10  oc 

LI  Of  < 
3 Li 
o tr 
i 2: 

X X 
CO  X 

E *h 

O x 2; 
C C O 
< U 
Li  H 
o w OC 

XH  S 

i— * DC 
Li  O U 
«0  00  Z 

x < x 


C 

3 

c 

c 

Of 

Of 

5 

Qf 

Of 

Q 

X 

CO 

X 

X 

0 

o 

Li 

4-1 

o 

o 

OJ 

2 

OJ 

1 

1 

CO 

CO 

t 

1 

Of 

< 

Of 

< 

A 

Li 

c 

u 

< 

A 

DC 

A 

1 

1 

oc 

A 

3 

X 

5 

Cl 

CL 

X 

LI 

X 

X 

X 

• 4 

L> 

u 

• • 

H 

u 

u 

Ml 

I— 1 

*M 

X 

X 

M 

Hi 

o 

u 

cm 

U 

O 

X 

c 

C 

c 

c 

O 

< 

u 

c 

c 

X 

X 

4-1 

H 

X 

X 

X 

3 

A 

A 

o 

•• 

•• 

U 

*y* 

H 

• • 

• • 

Q 

Q 

H 

H 

C/f 

a 

a 

X 

x 

0) 

OC 

u 

u 

LI 

C 

C 

u 

X 

A 

CO 

A 

Z 

c 

A 

A 

U 

U 

X 

< 

bJ 

X 

u 

U 

c m 
co  • 


^-S 

o 

o 

LI 

Li 

CO 

4-1 

c 

X 

Li 

3 

44 

o 

CO 

u 

<M 

u 

•• 

in 

X 

V4-I 

a 

U 

'W 

LI 

o 

A 

A 

CO 

4-1 

33 

H 

LI 

• 

3 

3 

H 

m 

O 

m 

Li 

U 

Mi 

X 

1 

5! 

Of 

c 

X 

4J 

U 

c 

in 

X 

E 

0 

'J- 

Li 

Li 

o 

H 

u 

o 

CO 

< 

O 

Li 

CO 

LI 

M 

C 

U-l 

Of 

X 

Ml 

Of 

Li 

u 

Of 

c 

X 

Of 

c 

4-1 

o 

4 

10 

3 

X 

Ml 

to 

CO 

^ x ii  r 
Li  to  n Q£ 
O 3 Of  -3 
li  a l 
3 O 

O I ‘ 


Z 

a. 


5Z 
u « 


Basic  Date  26  September  1971 


Change  Date 


Page 


A. 12-21 


STAGIN 


To  switch  to  ACS  control:  To  switch  to  PGNCS  control: 

GUID  CONT  sw  - AGS  GUID  CONT  sw  - PGNS 

Go  to  ACS  step  16.  Go  to  PGNCS  step  12. 
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4.13.1.4  Secondary  Coolant  Loop  (HTS)  Activation  Activation  of  heat  transport  section  secondary  coolant 

*"  loop  assumes  either  failure  of  both  primary  glycol  pumps. 

loss  of  primary  glycol,  or  Inability  to  maintain  primary 
glycol  loop  temperature  below  +50*F. 
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PLSS  water  hose  to  PGA  water  connector.  PLSS  must  be  upright,  conformal  side  facing  crewman. 
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A. 13. 1.11  Reverse  02  Umbilicals  for  PGA  Cooling  Purpose  of  Reverse  02  Umbilicals  for  PGA  Cooling 

' procedure  is  to  provide  body  cooling  during  periods 

WARNING  necessitating  helmet-off  operations. 
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H20  dispenser  serves  as  fire  extinguisher  when  slide 
safety  is  disengaged  and  fire  extinguisher  valve  is 
actuated. 
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13.3.3 APS/RCS  Propellant  Interconnect Assumptions:  (1)  Ascent  propulsion  section  Is  pressurize 

(2)  ascent  propellants  settled  In  tanks,  and  (3)  +X-axls 
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4.13.3,5  APS_J?erlodic  Monitoring  I This  procedure  checks  status  of  propellants  and  helium 
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4.13.4.4  EPS  Ch«ck.  Post-DPS  Burn  This  task  should  be  perforsed  soon  after  any  OPS  burn 

during  which  ascent  batteries  were  In  parallel  with 
COR  11  1.  CB  EPS:  ASC  KCA  COHT  - dose  descent  batteries. 
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14.8  DISCONNECT  FROM  LM  ECS  & COMMUNICATIONS  (cont) 
Disconnect  com  cable  fron  PGA. 
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*• 15.1.2  Lunar  Stay  Subsystems  Check  Assumptions:  (1)  This  check  occurs  after  DPS  venting  of 

helium  and  propellant  and  (2)  CSM  Is  not  In  LOS. 
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VHF  A sw  - OFF 
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Figure  4-26.  Lunar  Stay  Subsystems  Check  (Panel  11) 
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ASC  He  REG  - close 
CB  LTG: 

FLOOD  - close 

ANUN /DOCK/ COHPNT  - close 

MASTER  ALARM  - close 
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Figure  4-27.  Lunar  Stay  Subsystems  Check  (Panel  16) 
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15.1.8  Subsystem  Configuration  for  EVA  Preparation  (cont) 
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4.15.1.11  Final  Subsystem  Configuration  for  Egress  Purpose  of  Final  Subsystems  Configuration  for  Egress 

procedure  Is  to  verify  status  of  LM  controls  before 
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PROCEDURE 


REMARKS 


A-C  or  d-c  power  to 
ind  lost 

512  KHZ  from  timing 
equipment  in  PCMTEA 
lost 


SYMPTOM 


j 

n 

NO 

U 

! 

Both  FDA1  rate  ind  agree? 

RATE  NEEDLE  FAILURE 

1 

j YES 

(T)  Test  all  three  axes  in  both  direc- 


11 

Any  rate  needle  remains  at 
zero? 

YES 

■ 

ALL 

r 

[NO 

u 

YES 

U 

Rate  needles  deflect  in  one 

-► 

GYRO  TEST  POS  RT  SW 

direction  only? 

FAILED  CLOSED. 

NO 

All  rate  needles  peg  in  both 
directions’ 


[£T 


TEST  VOLTAGE  LOST.  OR 
GYRO  TEST  ROLL  SW  OR 
GYRO  TEST  POS  RT  SW 
FAILED  OPEN. 


ET 


GYRO  TEST  ROLL  SW  FAILED 
INTO  UNAFFECTED  AXIS  OR 
DOUBLE  GYRO  FAILURE. 


10 1 Dynamic  ck. 


•GUID  CONI  - AGS 
•MODE  CONT  (AGS) -AH 


•ATT  CONT  (3)  - MODE  CONT 
•ACA  - cmd  mnvr  in  axis 
•Monitor  for  smooth  rate 
with  damping. 


Response  norm’ 


rrr 


nr 


GYRO  TEST  ROLL  SW  FAILED 
OPEN  IN  AFFECTED  AXIS. 


■3 


RATE  GYRO  FAILED  IN 
AFFECTED  AXIS 


w 


•ATT  CONT  (affected  axis) 
- PULSE  or  DIR 
or 

•GUID  CONT  - PGNS 


(T)  Assumption:  RATE  SCALE  - 25°/$EC. 
but  switch  failed  open  when  test 
was  run.  failure  results  in  selec- 
tion of  5 /second  scale. 


(T)  AGS  rate  command  lost  for  af- 
fected axis.  If  roll  or  pitch,  AGS 
DPS  burn  capability  lost. 


Remove  power  to  ind. 


•Other  cb-open 


•cb  (11)  FIT  DISP:  RNG/RNG  RT- 
•cb/AC  BUS  A:  RNG/RNG  RT-ogen 


Pwr/sig  fail  It  - off? 

r-L 

Verify  status  0#  ind-dnving  source. 


•Radar  - CK  xmtr  power  signal 
strength 

•AEA  - CK  operation  via  DEDA. 
Source  operating  normally? 

7no 


RNG/RNG  RT  IND  FAILED  DUE  TO 
I OPEN 


m — 

RR  range  & range  rate  can  be  dis- 
played on  DSKY  as  bacKup  to 
RNG/RNG  RT  ind. 


LR  & AGS  only 


YES 


F 

| • Select  alt  display  source  (when 
operating). 

For  which  display  source  is 
pwr/sjg  fail  It -off? 


w AGS 


DD 

•Correct  source  malfunction. 


To  I RR  output  failed  or  open  in 
— 1 data  or  selector  line  to  RNG/ 
RNG  RT  ind. 


-2 


Failure  between  RNG /ALT 
MON  sw  and  MODE  SEL  sw. 


<2 


22)  LR  or  AGS  output  or  selector 
line  to  RNG/RNG  RT  ind  failed. 


-2 


Failure  of  indicator 


Q) 

IS  | Failure  of  mode  select  logic  ^ 

rnmmrvi  line  rv  timinn  ffrmn 


common  line,  or  timing  (from 
PCMTEA),  or  indicator. 


(7)  Light  is  normally  on  when  power 
is  supplied  and  indicator  is  not 
used  by  selected  source  (PGNS. 
AGS.  LR.  or  RR)  If  either  input 
signal  goes  to  zero,  light  goes  on. 
light  may  flash  randomly  if  range 
rate  is  < 10  fps.  Neither  condit- 
ion indicates  malfunction.  Since 
PGNS  output  is  supplied  to  indi- 
cator only  during  average  g at 
powered  descent  or  ascent.  PGNS 
is  not  considered  in  the  malfunc- 
tion analysis. 


(7)  RR  range  and  range  rate  may  be 
displayed  if  a and  ( b and  / or  c ) are 

true. 

a.  RR  locked  on  toCSM. 
b P20  in  process 
c.  Monitor  V16N78: 

R1  Range  XXX  XXnm 
R2  Range  rate  XXXX  X fps 


@ Alternative  display  sources: 
a RR  range,  range-rate  - N78 

b.  LGC  range,  range-rate,  0 - 
N54  (if  R31  in  process  by 
V83E) 

c.  LGC  latitude,  longitude,  alt- 
itude - N43  (if  P21  in  pro- 
cess) 

d.  LM  altitude  (h)  - DEDA  337 

e.  Altitude  rate  (h)  - DEDA  367 

f.  LM  - CSM  range  - DEDA  317 

g.  LM  - CSM  range -rate  DEDA 
440 

h.  LGC  altitude,  altitude  rate: 

N63  (during  average  g in  pow- 
ered descent) 

N94  (during  average  g in  pow- 
fered  ascent) 

A-3001M5-1014 
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(T)  Orbital  rate  and  inertial  total  at 
w trtude  displays  are  identical  1 mm- 
ute  per  orbital  period.  Warting  1 
minute  resolves  possible  ambiguity. 


(?)  Failure  may  be  confined  to  ORDEAL 
resolvers  to  only  one  FDAI. 


(?)  LM  did  not  achieve  desired  auto 
mabc  or  manual  maneuver 


© AGS-IMU  alignment  capability 
lost.  Align  AGS  by  backup  method. 


(?)  Failure  includesone  of  six  IMU 
output  lines  or  GASTA  failure. 


(?)  Failure  includes: 

One  of  six  AEA  output  channels 
failed. 

One  of  three  AEA  return  lines  feled 


© 5°/sec  scale  always  in  effect 


(?)  Rate  display  lost.  Possible  needle 
movement  may  be  due  to  vibra- 
tion. 
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LM981A.LM  3838 

I SYMPTOM 


AGS  att  error  zero  when 
it  should  be  nonzero 


Normally  nonzero  when: 
GUIO  CONT -PGNS 

or 

GUIO  CONT  - MS 
MODE  CONT  LAGS  - ATT 

1 

l 

1 

[ 

1 

l 

1 

HOLD 

ACA- neutral 

l 

or 

1 

GUID  CONT -AQS 

MODE  CONT  (AGS) -AUTO 

1 

1 

1 

1 

1 

1b 

1 

l 

1 

1 

AGS  att  error  nonzero 
when  it  should  tie  zero 


Normally  zero  when: 
GUIO  CONT -PGNS 
MOOE  CONT  (ACS- ATT 
HOLD 

MOOE  CONT  IAGS)  - ATT 
HOLD 

WA-  out  of  detent 

GUIO  CONT- Pgg 
400  = 00000 


ACA  OUT-OF-DETENT  RE- 
LAY FAILED  CLOSED 


•ATT  MON  (ZJ-PGNS 
•GUID  CONT  - riSS- 


ORKJ  ACA  OUT-OF-DETENT 
SW  FAILED  OPEN. 


OUT-OF-DETENT  FOLLOWUP 
RELAY  FAILED  OFF. 


•MODE  CONT  (AGS)  - 
ATT  HOLD 

•ACA - out  of  detent 


GUID  CONT  PATH  OF 
FOLLOWUP  DISCRETE  FAILED 


( 1 ) Attitude  error  display  lost  for  af- 
fected  FDAI  only  for  selected 


(T)  Failure  affects  displays  only. 


® FDAI  attitude  error  display  will  show 
erroneous  nonzero  value  in  affected 


(T)  AGS  attitude  error  computations 
limited  to  attitude  hold. 

(V)  AGS  automatic  start/stop  of  MPS 
lost.  AGS  comoutations  and  dis- 
plays are  unaffected,  except  for 
attitude  error. 


(T)  AGS  attitude  hold  capability  re- 
mains only  in  automatic  mode. 


(T)  All  AGS  attitude  hold  capabilities 
are  lost. 

(•)  Check  and  reset  lunar  surface  flag. 
If  flag  failed  set,  AGS  guidance 
steering  lost. 


(T)  Capability  of  changing  AEA  atti- 
— tude  hold  inertial  reference  solely 
with  ACA  lost 


(it)  ff  in  PGNS,  failure  is  applicable  to 
Z - axis  steering.  If  in  AGS,  attitude 
hold  can  be  established  only  via 
OEM 


A new  attitude  can  be  established 

a.  ATT  CONT -PULSE 

b.  MOPE  CONT  fAGS)  - An  HOLD 

c.  ACA-Maneuver  to  new  attitude 

d.  Key  DEDA  C575  -I-  OOOOOE 

e.  ATT  CONT -MODE  CONT 
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5.2.1  GUIDANCE  & CONTROL  FLIGHT  DISPLAYS 


Table  5-1.  G&C  FLT  DISP  Procedure  Entrv  Sheet 


Symptom 

Sym 

No. 

Page 

No. 

FDAI  att  error  abnormal 

1 

5.2-4 

AGS  att  error  zero  when  it  should  be  nonzero 

la 

5.2-4 

AGS  att  error  nonzero  when  It  should  be  zero 

lb 

5.2-4 

FDAI  total  att  abnormal 

2 

5.2-5 

FDAI  OFF  flag  appears 

2a 

5.2-5 

Rate  display  abnormal 

3 

5.2-5 

Rate  gyro  test  falls 

4 

5.2-6 

RNG/RNG  RT  pwr/slg  fall  It 

5 

5.2-6 
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5.2  MALFUNCTION  PROCEDURES 


The  malfunction  procedure*  enable  recognition  of  subsystem  malfunction*,  determination  of 
their  cause,  correction  or  laolation  of  the  failure,  and  determination  of  the  effect  on  the 
subayatem  and  the  acheduled  mlaalon.  The  procedure*  cover  all  elgnlflcant  single  failures. 

° prevent  th*  procedures  from  becomning  complex  and  unmanageable,  double  unrelated  failures 
are  not  covered.  The  malfunction  procedure*  are  arranged  bv  subsystem,  or  subsvstem  section 
DPS,  APS , etc),  in  a three- column  format  as  follows: 


(PGNS,  AGS,  CES, 


Symptom  Column.  Symptom  logic  block*  In  this  column  allow  entrv  into  the 
malfunction  procedure.  When  applicable,  data  under  these  blocks  explain 
and  qualify  the  symptom  or  condition.  The  symptoms  are  arranged  numer- 
ically within  each  subsystem  or  subsvstem  section. 

Procedure  Column.  This  column  contains  a step-by-step  logic  flow  diagram, 
consisting  primarily  of  action  blocks , decision  blocks,  and  failure  blocks 
that  enable  failure  correction  and  Isolation.  Caution  and  warning  blocks 
are  Included  for  condition* , which,  if  not  corrected,  mav  degrade  the  oper 
ational  Integrity  of  a subsystem  or  may  adversely  affect  crew  safety 
Remote  event  aymbols  refer  to  related  remarks,  to  another  step  of  the 
procedure,  or  to  a step  in  another  malfunction  procedure. 


Remarks  Column.  Thla  column  contains  supplemental  data  related  to,  and 
referenced  from,  the  logic  blocks  in  the  "SYMPTOM"  and  "PROCEDURE"  column. 
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Basic  Date 


GUIDANCE  & CONTROL  FLIGHT  DISPLAYS 


PRIMARY  GUIDANCE  & NAVIGATION  SECTION 


ABORT  GUIDANCE  SECTION 


CONTROL  ELECTRONICS  SECTION 


.DESCENT  PROPULSION  SECTION 


ASCENT  PROPULSION  SECTION 


REACTION  CONTROL  SUBSYSTEM 


ELECTRICAL  POWER  SUBSYSTEM 


COMMUNICATIONS  SUBSYSTEM 


ENVIRONMENTAL  CONTROL  SUBSYSTEM 


EXPLOSIVE  DEVICES 


HEATERS 
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SECTION  5 

CONTINGENCY  PROCEDURES 
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Unroll  IMP  hannock  fron  CDR  side  of  crow  conpsrtnent 
fc  loosely  attach  hannock  straps  to  bannock  fittings 
at  LHP  flight  station.  Adjust  tension  on  straps  at 
CDR  station  for  desired  bannock  height. 
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5.2.2  PRIMARY  GUIDANCE  & NAVIGATION  SECTION 


Table  5-2.  PGNS  Procedure  Entry  Sheet 


Symptom 

Sym 

No. 

Page 

No. 

TRACKER  It 

1 

5.2-8 

ISS  warn  It 

2 

5.2-8 

TEMP  It 

3 

5.2-9 

GIMBAL  LOCK  It 

4 

5.2-9 

LGC  warn  It 

5 

5.2-9 

RESTART  It 

5a 

5.2-9 

ALT  It 

6 

5.2-10 

VEL  It 

7 

5.2-10 

RNDZ  RDR  caut  It 

8 

5.2-11 

NO  TRACK  It 

8a 

5.2-11 

LGC  teat 

SSR-1 

5.2-12 

Chang*  Dot* 


Pag* 
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(T)  NO  TRACK  It  may  also  be  on,  but 
does  not  represent  malfunction  if 
lock-on  has  not  been  achieved. 


Light  on  if  data -good  is 
lost  or  RR  CDU  fails  while 
RR  is  under  IGC  control 


TRACKER  It- off? 

Tyes 


PROG  It  - on  (00515)? 

— “ Tyes  " 


TRACKER  LIGHT  LOGIC 
FAILURE 


3 

YES 

5 | Ck  RR  CDU. 

NO  _ 

it  :: — 

503  alarm  within  60  seconds  ? 

n 

• RATE  ERR  MON  - RNDZ 
RADAR 

RR  CDU  FAILURE 

TRANSIENT  CONDITION 


•Verify  performance  with  MSFN.  I 


LOSS  OF  DATA  GOOD  DIS- 
CRETE TO  LGC 


• V41N72E-RR  coarse  align 

• LOAD  N73,  -rOOSOOE. 
-hOOSOOE 

• PRO 

• V04N12E.  00006 ,00002 

• PRO 

• V16N72E 

DSKY  registers  & FDA1  error 
needles  display  input  shaft 
and  trunnion  angles? 


CDU  FAIL  DETECTION 
CIRCUIT  FAILURE 


11  \ Manual  RR  acquisition. 

•Perform  P25  or  AGS  acquisition 
steering. 

•RADAR:  TEST/MON -A££ 
•RATE/ERR  MON -RNDZ  RADAR 
•X  POINTER  SCALE-as  desired 
•RNOZ RADAR -SLEW 
Slew  antenna  until  RADAR: 
SIGNAL  STRENGTH  peaks. 
•Perform  side-lobe  check. 

•RNDZ  RADAR-AUTO  TRACK 
•Perform  AGS  Manual  Rendezvous 
Radar  LM  State  Vector  Update. 


Occurs  without  NO  TRACK  It.  LGC 
will  not  process  RR  data. 
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Change  Date 


Subsequent  ISS  malfunction  indi- 
cations lost. 


(T)  Following  alarm  codes  are  gener- 
ated by  listed  failures: 

04777  - PIPA  and  ICDU  failure 
10777  - PIPA  and  1MU  failure 
13777  - IMU  and  ICDU  failure 
14777  - PIPA,  IMU.  and  ICDU  failure 
if  any  of  these  alarm  codes  occur, 
proceed  sequentially  to  each  of 
steps  listed.  A "NO"  answer  to 
each  step  indicates  that  transient 
discrete  was  generated. 

(?)  Alarm  may  blank  N20  display.  If 
so,  reset  alarm  and  key  V16  N20E 
for  comparison  with  total  attitude 
display. 


© cb  (11)  s/C:  AEA- close 
© 


Function  I A/D  I D/A 

Remaining  | Failure  [ Failure 


Fine  align 


Cage  mode 


IMU  failure-detection 
circuit 


Coarse  align  in 
gimbai  lock 


(•)  LGC  can  perform  functions  not  re- 
quiring  IMU  inputs.  After  each 
thrusting  maneuver,  state  vectors 
must  be  updated  via  P27. 

(T)  LGC  monitoring  and  control  of 
w thrusting  lost. 

(^)  Switch  guard  may  be  moved  to 
side  position  for  duration  of  time 
S/C:  PGNS  sw -OFF. 


GIMBAL  LOCK  it  unusable  for 
monitoring. 

Cl}  Belly  band  covers  separation  be- 
tween hemispheres  of  FDAI  ball. 
Belly  band,  in  color  bands  on  each 
side  of  FDAI  roll  bezel. would  indi- 
cate IMU  middle  gimbal  angle  i 


(O  Transient  condition  could  have exis- 
ted  either  in  LGC  or  CWEA 


(T)  DSKY  relay  that  turns  on  LGC  H dis- 
ables gyro  torquing  and  PIPA  capa- 
bility. Hence,  LGC  monitoring  and 
control  of  both  TVC  and  RCS  at- 
titude maneuvers  lost 


(T)  Attempt  repowering  LGC  by  open- 
ing and  reclosing  cb  (11)  PGNS: 
LGC/ DSKY. 

(T)  Readout  of  0,  1,  4,  5 indicates  LGC 
fail  signal  to  CWEA. 

@ cb  (11)  S/C:  AEA-  close 


LO] 


‘Parity  fail  will  either  be  in  E - 
memory  or  F - memory,  but  not 
in  combination. 
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SYMPTOM 


RNDZ  RDR 


PROCEDURE 


YELLOW 
Light  on  if 

RR  loses  data  good  in 
AUTO  TRACK 


8a 

r~ 

I NO  TRACK 

YELLOW 
Light  on  if 

RR  loses  data  good 
in  AUTO  TRACK  & LGC 
modes 


NO  TRACK  It -on? 


YES 


•RNDZ  RADAR  - SLEW 


RNDZ  RDR  it  - off7 


YES 


nr 


NO  TRACK  It -on7 


YES 


^ ^ jNO  ~ 


RR  FAIL  DETECT  CKT 
FAILURE 


0-H 


•Request  CSM  RNDZ 
XPNDR-HEATER 
•RADAR  TEST-RNDZ 
(wait  15  sec) 


TEST  OK7 


I YES 


•Request  CSM  RNDZ 
XPNDR-HEATER 
•RADAR  WKNDZ 
(wait  15  sec) 


Range  & range  rate  display 
OK7 

Tyes 


RR  FAILURE. 


[RANGE  TRACKER  FAILURE  | 


17  *RADAR  TEST  - OFF 


•Request  CSM  RNDZ 
XPNDR-PWR 


rur 


0- 


AUTO 

TRACK 


LGC 


GUIO  CONT? 


PGNS 


24 1 Reacquire 


•Attempt  AGS  acquisition 
steering  & manual  lock  on 


RNDZ  RDR  & NO  TRACK  Its  - 

Off? 


Reacquire 


•Attempt  AUTO  & MAN 
acquisition  via  P20 


RNDZ  RDR  & NO  TRACK  Its  - 
off? 


YES 


no  |sr 


K 


Reacquire 


•Attempt  LGC  acquisition 
via  P20 


NO  TRACK  It  - off7 


YES 


RR  FAILURE. 


\mi 

§] 

gj 

AUTO  TRACK 


NO 


YES 


: NO 


EJ 


£ 


NO  AUTO  TRACK  ENABLE 
FROM  LGC 


MOMENTARY  LOSS  OF  TRACK  I 


•RNDZ  RADAR  - SLEW 
then  AUTO  TRACK  (wait 
15  sed 


j Range  display  OK7  | 

' 

YES 

NO 

ISBBBESSHi 

| D * 0,  2,  4,  or  67  ]■ 

| 

YES  ^ 

! Q 

RNG  CKT  TRANSIENT  (AND/ 
OR  RNDZ  RDR  LT  FAILED 
OFF) 


£ 


m 


I DATA  GOOD  CKTRY  FAILURE 


DATA  NO  GOOD/ NO  TRACK 
CKT  FAILURE 


SYMPTOM 


PROCEDURE 
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(T)  RNDZ  RDR  C/W  monitor  capability 

w lost.  Use  NO  TRACK  It. 

(T)  Continue  troubleshooting. 

© If  antenna  is  drifting  or  oscillating 
abnormally,  a single  gyro  has  failed. 
RR  GYRO  SEL  - SEC  and  reacquire. 

(T)  To  check  for  possible  rndz  radar 
corona  problem  or  frequency 
tracker  lock-on  to  spurious  ra- 
diation, cycle  cb  (11)  PGNS:  RNDZ 
RDR  off  for  **  10  sec. 

(T)  Key  V95E  (in  LGC  mode)  before  in- 
itiating self-test  or  go  to  AUTO 
TRACK. 


(V)  RR  will  maintain  tracking  and  pro- 
vide good  range  rate  data,  shaft 
and  trunnion  angles  to  FDAI  error 
needles,  and  azimuth  and  elevation 
angle  rates  to  X pointer  ind. 


© 


LGC  cannot  read  Rndz  radar 


® All  Rndz  radar  data  OK  but  RR  data 
good  missing  and  LGC  will  not 
accept  data. 


(T)  Data  OK  to  LGC  and  display  Use 
RNG /ALT  pwr/sig  fail  It,  TRACKER 
It,  and  AGC  > 0.6  vdc  as  substitute 
track  indication 

C 300LM5-1032 
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5.2.3  ABORT  GUIDANCE  SECTION 


Table  5-3.  AGS  Procedure  Entry  Sheet 


Sym 

Page 

Symptom 

No. 

No. 

AGS  warn  It 

1 

5.2-14 

DEDA  response  abnormal 

2 

5.2-14 

Change  Dote 


Page 


Basic  Date  26  September  1971 


5.2-13 


LM3257,  LM3258 


LMA790-3-LM 

APOLLO  OPERATIONS  HANDBOOK 


(7)  AGS  lost. 

(T)  AGS  self  test  status 
^ 412+XOOOO 

X = 0 Test  not  complete 
X = 1 Test  successful 
X = 3 Logic  test  failure 
X = 4 Memory  test  failure 
X 7 Logic  and  memory 
test  failure 


(T)  AGS  operations  not  recommended. 


(T)  02/H20  QTY  MON  performs  latch- 
up  release  when  set  to  C/W  RESET. 


(7)  For  PGNS  unavailable: 
w C 400  + 70000  checks  accelerom- 
eters only. 


CO  AEA  restart  changes: 

470  to  - 80000.  400  and  410  through 
417 to  + 00000,  470  is  incremented 
by  accumulated  AV*  from  an  in- 
itial value  at  AEA  start-up  of 
- 8000.0  fps 


C D Test  Mode  Fail  (T.M.F.)  must  be 
reset  to  permit  the  appearance  of 
the  AGS  warning  light  in  the  event 
of  future  AEA  detected  failures. 


(T)  Readout  and  enter  functions  are 
/ lost.  AGS  flight  displays  are  avail- 
able, but  will  become  less  and  less 
reliable  due  to  inability  to  be  up- 
dated, aligned  or  calibrated 


(7)  OPR  ERR  display  I 


(1)  MSFN  can  confirm  DEDA  readouts. 

a.  For  following  failures,  AGS/ 
DEDA  capability  is  unaffected: 

EL  segments 
HOLD  pb  open 

b.  For  following  failure,  readout 
and  enter  capability  is  lost: 
CLR  pb  closed 

Digit  pb  dosed 
ENTR  pb  dosed 
HOLD  pb  dosed 
READOUT  pb  closed 
AGS  flight  displays  are  available, 
but  wilt  become  less  and  less  re- 
liable due  to  inability  to  be  up- 
dated, aligned,  or  calibrated. 

c.  The  pb  capability  is  lost  for  fol- 
lowing failures: 

Digit  pb  open 
ENTR  pb  open* 

+ or  - pb  open* 

*AGS  can  no  longer  be  aligned, 
updated,  or  calibrated.  AEA 
routines  via  SXX  entry  are  lost. 
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5.2.4  CONTROL  ELECTRONICS  SECTION 

5. 2. 4.1  Abnormal  Vehicle  Dynamic* 

• Abnormal  vehicle  dynamics  during  coasting  flight  la  defined  as -uncom- 
manded  vehicle  acceleration  by  RCSt  Including  limit  cycling  on  edge  of 
deadband.  Abnormal  vehicle  dynamics  during  thrust  Includes  unexpected  | 
acceleration  or  oscillation , or  excessive  RCS  firing.  Abnormal  dynam- 
ics may  not  always  be  recognized  on  vehicle  displays;  It  may  be  necess- 
ary to  verify  the  symptom  using  other  available  cues. 


Table  5-4.  CES  Procedure  Entry  Sheet 


Symptom 

Sym 

No. 

No. 

Abnormal  vehicle  dynamics  (non-MPS) 

1 

5.2-16 

LM  drifts  out  of  deadband 

2 

5.2-17 

PGNS  minimum  Impulse  (V76)  cmds  abnormal 

3 

5.2-17 

AGS  pulse  or  direct  cmds  abnormal 

4 

5.2-18 

Prop  cmds  abnormal 

5 

5.2-18 

TTCA  cmds  abnormal 

6 

5.2-19 

Abnormal  Dynamics  during  MPS  thrusting 

7 

5.2-19 

ENG  GMBL  caut  It 

8 

5.2-20 

No  MPS  shutdown 

9 

5.2-20 

Premature  MPS  ignition 

9a 

5.2-20 

No  MPS  ignition  at  TIG  - 0 

10 

5.2-21 

ENG  THRUST  & CMD  THRUST  ind  do  not  agree/off  schedule 

11 

5.2-21 

PRE  AMPS  caut  It 

12 

5.2-22 

CES  AC  warn  It 

13 

5.2-22 

CES  DC  warn  It 

14 

5.2-22 

Change  Dote 
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TTCA  cmds  abnormal 


Gain  cont  & apply  AV.  | 

•ACA- gain  att  cont  NO 
•Alt  TTCA- apply  AV 
as  needed 


Response  norni? 


•GUID  CONT-PGNS  (AGS) 
•MODE  CONT  (ZPAlP 
HOLD 

•ATTcONT  (3) -MODE 
CONT 

•ACA-  cmd  single  - axis 
prop  mrtvr 


ENABLE  VOLTAGE  TO  PRI 
MARY  (ABORT)  PREAMPS 


•cb  RCS  SYS  A A B:  QUAD 
1. 2, 3, 4-open 

•VllNlOEStr 

R1  = XBCXX 

•TTCA-cmd  + & — trans- 
lation in  each  direction: 

Up  X76XX 
Down  X75XX 
Right  X73XX 
Left  X67XX 
Forward  X57XX 
Aft  X37XX 
•cb  RCS  SYS  A A B:  QUAD 
1.2. 3. 4 -close 
•cb  (16)  INST:  CWEA-open, 
then  close 


• ACA  - hardover.  if  required. 
•GUID  CONT  - A^S 


® Abnormal  response  will  be  lack  of 
(or  subnormal)  AVm  or  abnormal 
limit  cycling. 

(T)  RCS  control  for  affected  guidance 
system  lost 


(T)  Resetting  cb  (16)  INST:  CWEA 
causes  MASTER  ALARM  - on. 


(T)  If  failed  driver  is  for  Y or  Z jet, 
translation  time  will  be  at  least 
twice  nominal  since  translation 
is  single-jet. 


(X)  LGC  problem  may  be  confined  to 
input/output  channel  failure,  which 
can  be  determined  from  RCS  cold- 
fire  test  in  step  5. 


(T)  Translation  capability  in  AGS  lost. 
(T)  Applicable  to  AGS  control  only. 


(l)  Assumption:  All  DPS  burns  are  ini - 
w tiated  in  PGNS. 


•ACA- hardover,  if  required! 
•GUID  CONT-PGNS  [ 


mma 

ze'LM, 

•ACA  hardover 

if  required. 

.-ON’ 

+ X-THRUSTER  FAILED. 


AGS/CES  FAILURE 


AGS 

Hi 

AEA  SELF -TEST 


17  Select  DIRECT  mode. 


•ATT  CONT  (affected 
axis)  - DIR 


FDA  I on  backup  chart 
trajectory? 


14 1 Regain  control 

•ENG  GMBL  - Off 
•GUID  CONT  - PGNS 
•Reduce  throttle  or  termi- 
nate thrusting. 


(7)  Possible  RCS  TCA  It. 


SYMPTOM 
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(T)  Light  is  inhibited  when  ENG  ARM  - 
W QFF. 


(7)  Mission  rules  dictate  crew  action. 
Continuation  of  powered  descent 
will  result  in  abnormal  RCS  fuel 
consumption  and  possible  viola- 
tion of  thermal  constraints. 


^3^  It  is  possible  to  distinguish  be- 
tween these  failures  by  resetting 
ENG  GMBL  It.  (ENG  GMBL-QFF. 
then  ENABLE.) 


C/W  monitoring  of  GDA  lost. 


It  may  be  possible  to  reset  gimbal 
position,  using  alternative  guidance 
system  and  MSFN  information. 


(T)  Assumption:  Burn  was  terminated 
on  premature  ignition  (except  dur- 
ing lunar  ascent).  Whether  crew 
will  reattempt  burn  at  TIG  will  be 
mission  rule. 


(T)  Failure  of  MPS  to  shut  down  auto- 
matically will  also  result  from  fail- 
ure of  cb  (16)  S/C:  ENG  ARM  If 
this  circuit  breaker  is  open,  man- 
ual starts  and  stops  will  be  required 
for  subsequent  burns.  Deiay  arming 
engine  until  TtG. 

0 AGS  attitude  hold  and  automatic  on 
- off  capability  lost. 


(T)  AGS  - controlled  burns  unaffected. 
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5.2.5  DESCENT  PROPULSION  SECTION 

5. 2. 5.1  General 

• Double  failures  are  not  considered. 

# During  descent  engine  burns,  continue  the  burn  unless  It  becomes 
apparent  that  an  explosion  could  occur. 

e The  DPS  Is  loaded  with  helium  and  propellants  according  to  prescribed 
values. 

e The  DPS  has  been  checked  before  use. 

e The  status  of  all  tb’s  has  been  checked  and  verified  before  entering 
the  tb  malfunction  procedures. 

5 .2. 5. 2 Assumptions 

5. 2. 5. 2.1  Off-Nominal  Helium  Pressure,  or  Propellant  Temperature  or  Pressure,  Indication 

e Large  leaks  are  not  considered. 

e These  are  troubleshooting  procedures  Intended  to  locate.  Identify,  and 
Isolate  off-nominal  conditions  that  do  not  trigger  the  CWEA  or  provide 
discrete  malfunction  Indications. 

e The  crew  does  not  enter  Into  this  symptom  unless  they  have  had  an 
obvious  off-nominal  condition. 

e Heat  or  cold-soak  is  not  a malfunction. 

5. 2. 5. 2. 2 DES  REG  Warning  Light 

e The  DES  REG  warn  It  CWEA  logic  has  been  enabled  by  the  first  descent 
engine  arming,  since  CB  INST:  CWEA  has  been  closed, 

e The  LM  has  not  staged. 

5. 2.5. 2. 3 Deleted. 

5. 2. 5. 2. A Abnormal  PQOS  Indication 

e Quantity  indications  are  not  reliable  until  after  ullage  settling. 


Table  5-5.  DPS  Procedure  Entry  Sheet 


Symptom 

Sym 

No. 

Page 

No. 

DES  REG  warn  It 

1 

5.2-24 

Fuel/oxld  press  abnormal 

la 

5.2-24 

Fuel/oxld  temp  abnormal 

2 

5.2-25 

He  preas  abnormal 

3 

5.2-25 

DES  He  REO  1 (2)  tb  - bp 

4 

5.2-25 

DES  He  RET.  2 (1)  tb  - gray 

5 

5.2-25 

DES  OfTY  warn  It 

6 

5.2-26 

PQfiS  lnd  abnormal 

7 

5.2-26 

FUEL  VENT  (OXID  VENT)  tb  - abnormal 

8 

5.2-26 
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5.2.6  ASCENT  PROPULSION  SECTION 

5. 2.6.1  General 

• Double  failure*  are  not  considered,  except  that  In  the  ASC  HI  REG  caut 
It  malfunction  procedure  a double  failure  (aerles-parallel  regulators) 
causes  the  ASC  HI  REG  caut  It  to  go  on. 

• During  ascent  engine  burns,  continue  the  burn  unless  It  becomes  appar- 
ent that  an  explosion  could  occur. 

• The  APS  Is  loaded  with  helium  and  propellants  according  to  prescribed 
values. 

• The  APS  has  been  checked  before  use. 

• The  status  of  all  tb's  has  been  checked  and  verified  before  entering 
the  tb  malfunction  procedures. 

5. 2. 6. 2 Assumptions 

5. 2. 6. 2.1  Off-Nominal  Helium,  or  Propellant  Temperature  or  Pressure,  Indication 

s Large  leaks  are  not  considered. 

e These  are  troubleshooting  procedures  that  cover  off-nominal  and 

anomalous  conditions  that  do  not  trigger  the  CWEA  or  provide  discrete 
malfunction  Indications. 

e The  crew  does  not  enter  Into  this  symptom  unless  they  have  had  an 
obvious  off-nomlnal  condition. 

• Heat  or  cold-soak  Is  not  a malfunction. 

5. 2. 6. 2. 2 ASC  PRESS  Warning  Light 

• If  this  light  goes  on  during  a non-mission  critical  burn.  Immediately 
shut  down  the  engine. 

5. 2. 6.2. 3 ASC  QTY  Caution  Light 

• A malfunction  does  not  exist  if  this  light  goes  on  at  the  nominal  time. 

Table  5-6.  APS  Procedure  Entry  Sheet 


Symptom 

Sym 

No. 

Page 

No. 

ASC  PRESS  warn  It 

1 

5.2-28 

Fuel  or  oxld  trap  abnormal 

2 

5.2.28 

Fuel  or  oxld  press  abnormal 

2a 

5.2.28 

He  press  abnormal  or  deer 

3 

5.2-29 

ASC  QTY  caut  It 

4 

5.2-29 

ASC  HI  REG  caut  It 

5 

5.2-29 

ASC  He  REG  1 (2)  tb  - bp 

6 

5.2-29 
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5.2.7  REACTION  CONTROL  SUBSYSTEM 

5. 2. 7.1  General 

# The  Integrity  of  the  RCS  is  verified  before  entering  the  off-nomlnal 
condition  Indicated  In  the  "symptom"  column  of  each  RCS  malfunction 
procedure . 

5.2. 7.2  Assumptions 

5.2. 7.2.1  RCS  Caution  Light 

• An  RCS  propellent  leak  can  cause  the  RCS  caut  It  to  go  on , but  this 
will  only  happen  if  a leak  occurs  when  the  propellant  quantity  Is  very 
lot  or  if  the  propellant  tanks  rupture.  (The  probability  of  the  pro- 
pellant tanks  rupturing  Is  very  remote.) 

5.2. 7. 2. 2 RCS  TCA  Warning  Light 

e A translation  eaneuver  must  be  completed  before  any  action  is  taken 
regarding  the  RCS  TCA  warn  It,  except  if  two  or  more  red  tb*s  appear 
for  the  same  RCS  system  (A  or  B).  Appearance  of  the  red  tb*s  would 
Indicate  that  the  main  SOV's  or  ascent  feed  vlvs  unlatched  or  failed 
closed. 

e Crossfeed  vlvs  are  not  open. 

e Ascent  feed  vlvs  are  not  open,  except  during  +X- translation. 

5.2. 7.2.3  Talkback  Anomaly 

# The  status  of  all  tb's  Is  checked  and  verified  before  entering  the  tb 
anomaly  malfunction  procedure. 

5.2. 7.2.4  PQMD  Off  Nominal 

• Temp  compensation  of  the  PQMD  pressure  xducer  has  considerable  time  lag. 
During  periods  of  high  propellant  use,  the  PQMD  may  indicate  5X  to  10Z 
low  for  several  minutes. 

e The  PQMD  malfunction  procedure  Is  primarily  for  detection  of  leaks  and 
xducer  failures.  It  Is  not  applicable  to  off-nomlnal  performance  of 
the  thrusters  or  digital  autopilot. 

5.2. 7.2.5  Off-Nominal  RCS  Propellant  or  Helium  Indication 

e A helium  reg  failure  Is  not  considered  in  this  malfunction  procedure 
because  the  RCS:  ABB  PRESS  Ind  are  not  sensitive  enough  to  reflect 
regulated  helium  pressure  changes  less  than  20  psla.  However,  the  RCS 
A & B REG  warn  It  alerts  the  crew  to  high  and  low  regulated  helium 
pressure. 


Table  5-7.  RCS  Procedure  Entry  Sheet 


Synpton 

sym 

No. 

Page 

No. 

RCS  caut  It 

1 

5.2-32 

He  press  low  or  deer 

la 

5.2-32 

PQMD  abnormal 

lb 

5.2-32 

RCS  praaa  or  ta^  ibnorul 

2 

5.2-32 

RCS  A (B)  REG  warn  It 

3 

5.2-33 

RCS  TCA  warn  It 

A 

5.2-33 

TB  abnormal  (QUAD) 

5a 

5 . 2-34 

TB  abnormal  (MAIN  SOV,  CRSFD , ASC  PEED) 

5b 

5.2-34 

Chongs  Dote 


Page 
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PROCEDURE 


YELLOW 

Light  on  if  He  tank  press 
<1700  psi  (sys  A or  B) 

la 


He  press  low  or  deer 


If  systems  are  decreasing 
at  abnormal  rate,  refer  to 
Abnormal  Vehicle  Dynam- 
ics procedure. 


If  systems  are  decreasing 
at  abnormal  rate,  refer  to 
Abnormal  Vehicle  Dynam- 
ics procedure. 


1 | Ck  He  press. 
•TEMP/PRESS  MON -He 
Either  He  press  <1700? 
I YES 


RCS  qty  norm? 

Tyes 


He  PRESS  TRANSDUCER 
FAILED. 


— 1 Ck  PQMD  with  He  press 

•TEMP/PRESS  MON  -He 
•Ck  affected  sys 

He  press  norm? 

HTyes  7=> 


PQMD  FAILED  IN  AFFECTED 
SYS 


CWEA  FAILURE 


He  press  <1400? 


Shut  down  failed  sys  when 
manf  press  reaches  100 
psia. 

•Failed  sys:  MAIN  $0V- 
CLOSE:  tb-bp 
•CRSFD-OPEN;  tb-gray 


|N0 

UT 

Find  leak.  j 

Affected  sys: 

•cb  RCS  SYS:  QUAD  1.  2. 

3.  & 4 TCA  - open 
•RCS-.  SYS  QOAtT  1.  2,  3, 

& 4- DISABLE:  tb-bp  YES 
•MAIN  SOV- CLOSE:  tb-bp  -»■ 
He  press  deer?  f 

Tno 


He/PRPLNT  LEAK  ABOVE 
MAIN  SOV 


ID — 

1 

Attested  sys: 

•MAIN  SOV 

-OPEN 

tb 

-gray 

•cb  RCS  SYS;  QUAD 

1, 

2. 

| 3 4 4 TCA  - 

close 

\ •RCS:  SYS 

QUAD 

1. 

2, 

3 

| 4 4- ENABLE:  tb- 

gray 

_ 

•TEMP/PRESS  MON -FUEL 
MANf  4 OXIDMANF 

Prplnt  manf  press  deer7 


ABNORMAL  USE  OF  SYS  A 
(B)  PRPLNT 


Affected  sys: 

•MAIN  SOV  - QPfcN;  tb- 
gray 

•cb  RCS  SYS:  QUAD  1,  2,  3 
& 4 TCA -close 
•RCS:  SYS  QUAD  1,  2,  3, 
& 4 - ENABLE:  tb  - pay 


Shut  down  failed  sys  when 
fuel  or  oxid  manf  press 
reaches  100  psia. 

•Failed  sys  MAIN  SOV^ 
CLOSE:  tb  - bp 
•CRSFD-OPEN:  tb-gray 


I PRPLNT  LEAK  BELOW 
MAIN  SOV 


Shut  down  failed  sys  when 
fuel  or  oxid  manf  press 
reaches  100  psia. 

•Failed  sys  MAIN  SOV- 
CLOSE;  tb  - bp 
•CRSFD  - OPEN;  tb  - gray 


CRSFD  must  remain  closed 
to  avoid  loss  of  prplnt  from 
good  sys. 


1g|  Relieve  prplnt  press 

Affected  sys: 

•cb  RCS  SYS:  QUAD  1,  2,  3, 
& 4 TCA  - close. 

•RCS:  sys  “Quad  i.  2,  3, 
4 4 TCA -ENABLE;  tb- 
gray 

•Fire  thruster  in  affected 
sys. 

•cb  RCS  SYS:  QUAD  1,  2,  3, 
4 4 TCA -open. 

•RCS:  SYS  'GOAD  1,  2,  3 4 
4 TCA -DISABLE;  tb-bp 


The  direct  and  ACA  hardover 
modes  should  not  be  used  while 
trouble-shooting  with  this  pro- 
cedure. 


(?)  light  is  reset  when  TEMP/PRESS 
MON  is  cycled  to  He. 


(?)  If  helium  pressure  < 1400  psia, 
leak  is  helium.  If  >1400  psia, 
source  of  leak  cannot  be  identi- 
fied until  system  stabilizes. 


(T)  Translation  capability  lost  in  fol- 
lowing  axes  for  loss  of  RCS  sys- 
tem A or  B. 

System  A System  B 
Lost  Lost 

(1)  PGNS  loses  + 1-1  +1-1 

(2)  -Y  + Y 

(3)  AGS  loses  + Z,  - Z +1-1 

(4)  - Y + Y 

(5)  - X + X 

Following  conditions  apply  to  above: 

(1)  PGNS  will  not  command  eng- 
ine to  fire. 

(2)  Translation  totally  lost. 

(3)  RCS  thruster  will  fire,  but  LM 
will  rotate  and  translate. 

(4)  Translation  totally  lost. 

(5)  Translation  lost  unless 
ATT/TRANSL  - 4 JETS;  then, 
two-  jet  translation  will  result. 

(?)  Use  RCS  quantity  in  unaffected 
Vw/  system  and  helium  pressure  in 
affected  system  to  estimate  af- 
fected system  quantity. 


(T)  Propellant  temperature  is  indicated 
only  in  PRPLNT  position.  (Pointer 
drops  to  20  F in  other  positions.) 

Use  RCS  It  for  low  helium  pressure 
and  RCS  A and  B REG  Its  for  high  or 
low  manifold  pressure. 

(T)  Use  temperature  of  unaffected 
system  to  estimate  temperature  of 
failed  sensor.  Use  PQMD  to  esti- 
mate He  pressure.  Use  alternate 
pressure  (prplnt,  fuel  or  oxid  manf) 
to  estimate  pressure  of  failed  sen- 
sor. 
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ister  activity?  | 

NO  ^ 


(T)  light  is  inhibited  if  mam  SOV  is 
dosed. 


©TEMP/PRESS  MON  - PRPIflT  and 
monitor  regulator  pressure. 


K positron  of  TEMP/PRESS 
inoperative.  Use  fuel  and 
(ttidizer  manifoid  pressure  to  mon- 
itor RCS  system  pressure 


© Procedure  is  for  primary  coil  fail- 
ures  only.  Secondary  coif  failures 
are  covered  in  Abnormal  Vehicle 
Dynamics. 

© Failure  may  affect  PGNS  only,  AGS 
only,  or  both.  If  desired,  switch  to 
alternative  guidance  system,  re- 
enable failed  quad,  and  see  whether 
symptom  still  exists. 


(7)  Alternative  procedure— 

Affected  system: 

RCSiSYS  (affected  quad)  QUAD 

Thruster  disaWe^discrete  to  LGC 
may  be  reset  by  recyding  RCS-sys 
(affected  quad)  QUAD  - ENABLE: 
tb-gray 


MSFN  can  determine  failure.  TCP 
switch  failure  affects  talkback  and 
RCS  TCA  It  only. 


Isolate  affected  sys 


Ck  for  jet  off. 

If  in  PGNS: 

•MODE  CONT  - An  HOLD 

•V77E  

If  in  AGS: 

•MODE  CONT  - ATT  HOLD 
•ATT  CONT  (31-MODE  CONT 
Affected  quad: 

•RCS:  SYS  QUAD  - DISABLE. 

then  ENABLE 
•ACA  • cmd  failed  jet 

RCS  TCA  It- on? 


14 1 Isolate 

SSEIHHl 

Affected  quad 
•cb  RCS  SYS 
TCA -open 
•RCS:  m i 
DISABLE:  tfc 

A (B):  QUAD 

A (B)  QUAD- 
hp 

Reconfigure 


Affected  sys: 

•MAIN  SOV- CLOSE:  tb-bp 
•CRSFD-OPEN:  tb-gray 
•RCS:  SYS  QUAD  1.  2,  3,  4 
ENABLE:  tb-gray 


•CRSFD-OPEN:  tb-gray 
Affected  sys:: 

•ASC  FEED  1 or  2 - CLOSE 
•RCS:  SYS  QUAD  1.074- 
ENABLE:  tb-gray 
When  APS/RCS  interconnecting 
terminated: 

•CRSFD- CLOSE:  tb-bp 


•V25  N07E 
FL  V21  N07 
•Load  Rl: 

1257E  (if  vertical  jet) 
1260E  (if  horizontal  jet) 
FL  V22  N07 

•Load  R2  with  octal  code  c 
failed  jet. 

FLY23  N07 
•Load  R3: 

IE  (to  disable) 

•V48E 

•PRO 

•V34E 


1U-100E 

4U-1E 

1D-200E 

40- 2E 

1F-4E 

4F-2E 

1L-200E 

4R-100E 

2U-20E 

3U-4E 

2D-40E 

30-  10E 

2A-10E 

3A-1E 

2L-20C 

3R-40E 

© CB  must  be  dosed  before  switch- 
ing to  alternate  guidance  system 
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SYMPTOM 


PROCEDURE 


REMARKS 


® 


When  terminating  APS/RCS  inter- 
connect: 

If  SYS  A (B)  MAIN  SOV  tb-bp. 
leave  CRSFD-OPEN. 

If  SYS  A (B)  ASC  FUEL  or  ASC 
0X10  tb-gray,  SYS  A (B)  ASC  FEED 
1 • CLOSE,  SYS  A (B)  ASC  FEED  2 
• ASC  FEED  2. 
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5,2.8  ELECTRICAL  POWER  SUBSYSTEM 

5.2. 8.1  Assumptions 

• Troubleshooting  will  be  performed  when  mission  phese  end  task  loading 
permit.  Accordingly,  certain  malfunction  procedures  will  not  be  per- 
formed until  a main  engine  burn  or  critical  maneuver  is  completed. 

e Malfunction  procedures  are  entered  from  normal  operational  modes.  Pro- 
cedures for  checkout  modes  are  not  included. 

e Inverter  No.  2 is  on  line. 

e No  a-c  circuit  breaker  opened  before  entering  these  procedures. 

e In  the  case  of  loss  of  bus,  recovery  procedures  for  equipment  other 

than  EPS  are  not  Included  (except  for  certain  critical  ECS  recovery 
procedures  indicated  in  symptoms  1 and  2 and  for  a recovery  procedure 
for  regaining  EL  lighting  in  symptom  4). 

e A partial  short  as  referred  to  in  these  procedures:  (1)  Affects  either 
CDR  or  SE  bus  in  such  a way  as  to  cause  the  bus  voltage  to  drop  below 
26.5  volts;  (2)  Does  not  draw  current  of  sufficient  magnitude  to  actu- 
ate the  associated  EGA  overcurrent  relay  (150  to  200  amps  per  ECA). 

Table  5-8.  EPS  Procedure  Entry  Sheet 


Symptom 

Sym 

No. 

Page 

No. 

DC  BUS  warn  It  (UN STAGED) 

1 

5.2-36 

VOLTS  - low 

la 

5.2-36 

DC  BUS  warn  it  (STAGED) 

2 

5.2-38 

BATTERY  caut  It  (STAGED  or  UNSTACED) 

3 

5.2-39 

Deleted 

4 

5,2-39 

Bat  tb  abnormal  (STAGED  or  UNSTAGED) 

5a 

5.2-40 

5 BAT  tb  abnormal  (UNSTAGED) 

5b 

5.2-40 

5 Bat  tb  abnormal  (UNSTAGED) 

5c 

5.2-40 

INVERTER  caut  It 

6 

5.2-41 

A-C  voltage  high 

6a 

5.2-41 

Bus  functions  lost 

SSR-1 

5.2-42 

Change  Dote 
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1 UNSTAGED  (tj 


IfffwEIM 


Light  on  if  either 
or  both  buses 
< 26.5  volts 

and 

Bat  overtemperature 
^ 145° 

Bat  reverse  current 
> 10  amp  for  4 to  6 sec 

Bat  overcurrent  > 150 
to  200  amp 


BAT  4. 3 or  LUNAR  - BP 


(See  sheet  2) 

►Tat 


I SHORT  BETWEEN  BAT  2 (1}  I 

ANO  EGA  I 


•Power  down  AGS  I 

•LMP  BAT  1 HI  V 4 2 or 
LUNAR  LMPBAT- OFF/ RESET 
•cb  (16)  EPS:  BAT  FEED  TIE 


DC  FEEDER  FAULT  It -on? 


I NO 


I 

ER/TEMP  MON  - BAT 
. LUNAR  BAT 

LZ 

Voltage  normal? 

LMP  ASC  OR  DES  STAGE 
FEEDER  SHORT 


I SHORT  BETWEEN  BAT  4 (3)  4 1 
ECA  I 


•Power  down  AGS 
•LMP  BAT  2 (I  HI  V)  - OFF/ 
RESET;  tb  - bp 

•LMP  BAT  1 HI  V (2)  - OFF / 
RESET,  then  ON;  tb  - gray 
•Power  up  AGS 


IU 

( CONTROLLED  SHORT 
1 BETWEEN  BAT  4 ECA 

► 

ll 

•POWER/TEMP  MON -bats 
on  low  bus 

•Power  down  BAT  with  BAT 

FAULT  It 

I SHORT  BETWEEN  ECA  4 BAT  I 
1(2)  WITH  LOW  VOLTAGE  1 


10 1 Restore  bus 

•cbUfi  LTG:  FLOOD  - open 
ANUN/DOCK/COMPNT- 
open 

•cb  (16)  S/C:  AEA- open 
ATCA  - open 
•cb  (16)  COMM:  VHF  A 
XMTR-ooen  PRIM  SBD 
PWR  AMPL  - ooen  PRIM 
SBD  XMTR/RCVR  - open 
•cb  (16)  EPS:  INV  2 - open 
CROSS  TIE  BUS -close 
•Power  up  AGS 
•cb  (16) -close  above  cb's, 
as  required 


•Power  down  PGNS 
•CDR  BAT  4 HI  V (3)  - OFF / 
RESET:  tb- bp 

• CDR  BAT  3 (4  HIV)- OFF/ 
RESET,  then  ON;  tb  - gray 
•Power  up  PGNS 


(T)  Assumption: 

w CROSS  TIE  is  open.  If  CDR  BUS 
voltage  is  lost  for  >20  minutes 
sublimator  freeze  up  occurs. 

(?)  DC  FEEDER  FAULT  It  may  or  may 
not  be  on. 

(?)  Short  is  on  battery  whose  talkback 
^ is  not  bp.  Good  battery  was  dis- 
connected by  overcurrent. 

( 4)  Allow  5 minutes  before  closing  cb 

w PGNSdMU  OPR  (IMU  gyro  con- 
straint) 


(0  N failure  occurs  after  P°L refer  t0 
emergency  procedure  for  CDR 
(LMP)  BUS  failure. 

(?)  COMM  will  be  lost  for  time  re- 
quired  to  bring  up  secondary  S- 
band  or  while  troubleshooting.  Op- 
tion of  remaining  on  primary 
S-Band,  without  COMM,  until  LMP 
BUS  status  is  ascertained  may  be 
exercised. 


M 

JAP  LUNAR  BAT  - ON  J 

d 

Tb  - LMP? 

1 YES 

■1 

LMP  8US  SHORT  | 

13j  Reconfigure 
•cb  (16)  EPS:  BAT  FEED  TIE 
(2)  - close 

•BAT  2 OR  LUNAR  BAT 
(1  HI  V)  - ON 

•Power  up  AGS 


ECA  CURRENT  MONITOR 
FAILED 


Determine  if  short  is  on 
ASC  or  DES  feeder 

•cb  (16)  EPS;  ASC  ECA  CONT 

- close 

•BAT  5 BACK  UP  CDR  FEED 

- ON:  tb  - eray 

•BAT  6 NORMAL  CDR  FEED 

- ON;  tb  - gray 

•DES  BAT  - DEADFACE,  tb  - 

bp 

DC  FEEDER  FAULT  It  - on’ 


ASC  STAGE  FEEDER  SHORT 
BETWEEN  OFR  BUS  (BAT  1 
4 2 OR  LUNAR  BAT  LMP 
FEED  LOST) 


NO  I DES  STAGE  FEEDER  SHORT 
»>|  BETWEEN  ECA  4 OFR  (BAT  1 
14  2 OR  LUNAR  BAT  LMP 
■ FEED  LOST) 


•LMP  BAT  1 HI  V 4 2.  CDR 
BAT  3 4 4 HI  V - OFF/RE- 
SET; tb  - bp 

•cb  (16)  EPS:  8AT  FEED  TIE 
(2) -CiCS? 

•BAT  5 BACK  UP  CDR  FEED 

- OFF/RESET;  tb  - bp 
•BAT  5 NORMAL  LMP  FEED 

- ON;  tb  - gray 

•cb  (16)  EPS:  CROSS  TIE 
BUS -open 


(f)  Remove  2.5  ampere-hours  from 
each  ascent  battery  before  dead- 
facing. 


® BAT2  can  not  be  placed  ON. 

(?)  BAT  5 power  is  available  through 
^ normal  feed  when  deadfaced. 


•SUIT  FAN  - 1 
•BAT  5 BACK  UP  CDR  FEED 
- QM;  tb  - gray  ; 

•cb  (11)  EPS:  lNVl-dfSt 
•INVERTER -1 
•S  BO  XMTR/RCVR  -§E£ 

•S  80  PWR  AMPL  - SEC 
•SBD  VOICE -DN  VOICE  BU 
•TLM  BIOMED-QEf 


•DES  BATS -CONNECT;  tb- 

•0AT  5 BACK  UP  CDR  FEED 
-OFF/RESET;  tb  - bp 
•BAT  6 NORMAL  CDR  FEED 
-OFF/RESET;  tb  - bp 


(10)  BAT  6 (if  CDR  FEEDER  shorted)  or 
BAT  5 (if  LMP  FEEDER  shorted) 
power  is  available  only  through 
back-up  feed  and  should  be  so 
used  before  abort  stage  to  pre- 
clude placing  BAT  6 (5)  on  shorted 
feeder. 


ISSR-ll 
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SYMPTOM 


PROCEDURE 


REMARKS 


UNSTAGED  ffi! 


(Battery  light  not 
on) 


L CDR  BUS 


rr-  <P 

1 | Ck  bus  voltage  i 

NO  m 

% | 

•POWER/TEMP  MON  - CDR 
BUS,  then  LMP  BUS 

LMP  BUS  LOW  ^ g 

CWEA  FAILURE  I 

Bus  volts  low? 

(See  sheet  2) 


3 | CK  BATS  344 

YES 

3 

ECl  OPEN 

•POWER/TEMP  MON -BAT 
3,  then  4 

Bat  volts  < 20  vdc? 

5 | Verify  configuration 


LUNAR  BAT  COR  FEED  on 
prior  to  malfunction 


CK  BAT  3 A 4 amps 


•POWER/TEMP  MON -BAT 
3,  then  4 


Amps  high? 


I 


YES 


Power  down  CDR  BUS 
I •SUIT  FAN  -2 , INV  - 2 
•Power  down  PGNS 
| •CDR  BAT  4 HI  V A 3 or 
CDR  LUNAR  BAT  - OFF/ 
RE-SET:  tb-bo 

| «cb  (11)  EPS:  BAT  FEED  TIE 
(2)  — open 


1 11 1 Reconfigure  J 

Umar  bat  volts  normal? 


YESpJ 

■►I  CDR  BUS  VOLTS  SIG  CONOR  | 
I FAILED  | 


17 


Reconfigure 


Mil 


•SUIT  FAN  - 2,  INV -2 
•Power  down  PGNS 
•CDR  LUNAR  BAT - 
OFF/RESET:  th- bo 
•COR  BAT  4 HIV -ON:  tb- 
gray 


Bus  volts  normal? 


BT 


© 


DEADFACE  RELAY  FAILED 
OPEN 


♦ © 


Reconfigure 


•BAT  6 NORMAL  COR  FEED 
- ON;  tb  - gray 
•Power  up  PGNS 


29 1 CK  LUNAR  8AT  voltage 

NO 

m 

LUNAR  BAT  LOST 

•POWER/TEMP  MON  - 
LUNAR  BAT 

Voltage  normal? 

Lyes 


22 1 LUNAR  BAT  CDR- on 

YES 

23 J 

tb  - COR? 

TRANSIENT  SCA  FAILURE 

LUNAR  BAT  CDR  ECA  FAILED 


ox):©; 


Reconfigure 


•CDR  BAT  3-  ON;  tb-  gray 
•Power  up  PGNS 


Restore  bos 


•cb  (11) 

UTIL -open 

ANUN/TO/COMPNT 

-open 

•cb  (TI)  ECS: 

GLYCOL  PUMP  1 - open 
GLYCOL  PUMP  2 -open 
•cb  (11)  COMM: 

SEC  S BD  XMTR/RCVR  - 
open 

SEC  S BO  PWR  AMPL  - 
open 

VHF  B XMTR  - open 
•cb  (11)  PGNS: 

LOG  RDR  - open 
RNOZ  RDR  - open 
LGC/DSKY  - open 
IMU  OPR  - opeT 
•cb  (ID  EPS:  INV  1- open 
•cb  (16)  EPS:  CROSS  TIT 
BUS  - close 
•Power  up  PGNS 
•cb  (11) -close  above  cb's 
as  requiriH 


•PRI  EVAP*lvlv- 
CLOSE 

•BSTTBACK  UP  LMP 
FEED  - ON:  tb  - gray 

•cb  (16)  EPS:  ASC  ECA  CONT 
-close 

•GOTL  - INST  (SEC) 

•WATER  TANK  SELECT 
vlv  -SEC 

•cb  ECS:  GLYCOL  PUMP  SEC 
- close 

•SEC  EVAP  FLOW  vlv  - 
OPEN 

a.  Immediately: 

•cb  ECS:  LCG  PUMP- 
open 

•LTGrOVERRIDE  IN- 
TEGRAL-M 
•cb/AC  BUS  A: -TAPE 
RCDR  - open 
•cb/AC  BTJfB:  NUM 
LTG  - open  (except 
during  eng  bum  or 
rndz  & docking) 

•cb  (11  & 16)  LTG: 
DQCK/COMPNT  - open 

b.  For  subsequent  master 
alarms: 

•cb  (16)  LTG:  ANUN  / 
DOCK/COMPNT  - 
close 

c.  Within  2 hours: 

•cb/AC  BUS  A:  GASTA 

-open 


w 


Determine  if  ASC  or 
DES  feeder  short 


•cb  (16)  EPS:  ASC  ECA 
CONT -close 
•BAT  6 BACK  UP  LMP 
FEED  - QN;  tb-gray 
•BAT  5 NORMAL  LMP 
FEED- ON:  tb- bp 
•DES  BATS  - DEADFACE; 
tb  - bp 


DC  FEEDER  FAULT  It -on? 


BUS 

FUNCTIONS 

LOST 


EPS 


NO 


YES 


nr 

ASC  STAGE  FEEDER  SHORT 
BETWEEN  DFR  & 8US  (BAT 
3, 4,  AND  LUNAR  BAT  CDR 
FEED  LOST) 


425  ( 

n 

1 DES  STAGE  FEEDER  SHORT  1 

■ BETWEEN  ECA  A DFR  (BATS  1 

1 3. 4.  £ LUNAR  BAT  CDR  FEED  1 

| LOST) 

i 

Reconfigure 


•DES  BATS -CONNECT; 
tb-gray 


Reconfigure 


•LMP  8AT  1 HI  V & 2 CDR 
BAT  3 & 4 HI  V - OFF/RE- 
SCT;  tb-bp 

•cb  (11)  EPS:  BAT  FEED 
TIE  (2)  - close 

•BAT  6 NORMAL  CDR  FEED 
- ON;  tb  - gray 
•BAT  6 BACK  UP  LMP  FEED 
-OFF/RESET;  tb-bp 
•cb  (16)  EPS:  CROSS  TIE 
BUS  - open 


(T)  Assumption:  Cross  tie  circuit  is 
open  prior  to  entering  this  proce- 


(?)  DC  BUS  It  remains  on  and  subse- 
quent  low  bus  voltage  C/W  moni- 
toring is  lost. 


(?)  If  failure  occurs  after  POI  refer  to 
emergency  procedure  for  CDR  BUS 
failure. 


(*)  PRIMARY  GLYCOL  loop  is  lost. 


(?)  BUS  will  lose  power  when  LUNAR 
w BAT  OFF. 


(?)  OE  FEEDER  FAULT  It  may  or  may 
not  be  on. 


( 7 ) COR  BUS  OK.  BATS  3.  4,  and 
w LUNAR  BAT  CDR  FEED  lost.  LUNAR 
BAT  LMP  FEED  still  available. 


(?)  Allow  5 minutes  from  time  of  PGNS 
power  down  before  closing  cb 
PGNS:  IMU  OPR  (IMU  GYRO  con- 
straint). 

(?)  Remove  2.5  ampere-hours  from 
each  ascent  battery  before  dead- 
facing. 

(B)  BAT  6 power  is  available  through 
normal  feed  only  after  deadfacing. 

(n)  LUNAR  BAT  CDR  FEED  lost.  LUNAR 

^ BAT  LMP  FEED  still  available. 


(m  BAT  6 power  is  available  only 
through  back-up  feed  and  should 
be  so  used  before  abort  stage  to 
preclude  automatically  placing  BAT 
on  the  shorted  feeder. 

@ 0.  C.  RELAY  failure  prevents  BAT  3 
from  being  placed  on. 


(fi)  LUNAR  BAT  is  lost 


To  power  both  buses  with  descent 
batteries  only,  remove  nonessen- 
tial equipment  until  total  load 
50  amps. 
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SYMPTOM 


PROCEDURE 


I 


{From  sheet  1) 


m 

BATZvottage<20vdc? 


Y^pr 


ECl  #2  TAILED  OPEN 


Hi 

YES 

35 1 CK  LUNAR  BAT  vnps 

LUNAR  BAT  LMP  FEED  on 

•POWER /TEMP  MON- 

prior  to  malfunction? 

LUNAR  BAT 

[no 

Amps  high? 

33 1 Reconfigure 


• Power  down  AGS 

• BAT  5 NORMAL  IMP  FEED 
-ON;  tb— fray 

• Power  up  AGS 


YES 


l NO 


38 1 Ck  BAT  1 & 2 amps 

M 

m\ 

»J 

•POWER/TEMP  MON- BAT  1, 

LUNAR  BAT  voltage  normal? 

*1 

SHORT  BETWEEN  LUNAR 

M 

YES 

then  2 

YES 

BAT  A ECA 

Amps  high? 

i 

g)@ 


38 1 Reconfigure 


•LMP  LUNAR  BAT -OFF/ 
RESET;  tb-bp 
•LMP  BAT  1 HIV  & 

BAT  2 -ON;  tb-gray 


[3 

DC  FEEDER  FAULT  It -or? 


13 

DC  FEEDER  FAULT  It  - on’ 


1 


& 


YES 


LMP  BUS  VOLTAGE  SIG 
CONDR  FAILED 


•Power  down  AGS 
•LMP  LUNAR  BAT -OFF/ 
RESET;  tb-bp 
•LMP  BAT  1 HI  V - ON; 
ti> -gray 


Bus  voltage  normal? 


XJ 


[XT 

U 

47  J Reconfigure 

DFR  OPENED 

r 

•Power  down  AGS 
•BAT  5 NORMAL  LMP  FEED 
- ON;  tb  - gray 
•Power  up  AGS 

NO 


45 1 Reconfigure 


•LMP  BAT  2 -ON;  tb-gray 
•Power  up  AGS 


49  Power  dwn  LMP  bus 


•Power  down  AGS 
•LMP  BAT  1 Hi  V A BAT  2- 
OFF/RESET;  tb-bp 
•cb  (1$)  EPS-  BAT  FEED  TIE 
0-open 


DC  FEEDER  FAULT  It -on? 


€ 


I YES 


ET 


LMP  ASC  OR  DES  STAGE 
FEEDER  SHORT 


51 


Reconfigure 


•SUIT  FAN-1 

•BAT  5 BACK  UP  CDR  FEED 
-ON;  tb-gray 
•cb  (11)  EPS;  INV  1- close 
•INVERTER -1 
•S  - BD  XMTR/RCVR  - SEC 
•S-BOPWRAMP-SEC 
•S-BD  VOICE  - DN  VOICE 
BU 

•TLM  8IOMED  - OFF 


53 


Restore  bus 


•cb  (16)  LTG: 

FLOOD  - open  ANUN/DOCK 
COMPNT  - open 
•cb  (16)  S/C: 

AEA  - open  ATCA  - open 
•cb  (16)  COMM; 

VHF  A XMTR  - open  PRIM 
S - BD  PWR  AMPL  - open 
PRIM  S-BD  XMTR/RCVR  - 
open 

•cb  (16)  EPS;  INV  2 - open 
CROSS  TIE  BUS -close 
•Power  up  AGS 
•cb  (16)  - close  above  cb’s 
as  required 


& 


*J 

NO 

*J 

51  j Reconfigure 

* Determine  if  ASC  or  DES 

DES  STAGE  FEEDER  SHORT 

•LMP. BAT  1 HI  V A 2,  CDR 

feeder  short 

BETWEEN  ECA  A DFR  (BAT  1. 

BAT  3 & 4 HI  V - OFF/ 

2 A LUNAR  BAT  LMP  FEED 

RESET;  tb-bp 

•cb  (16)  EPS:  ASC  ECA  CONT 

LOST) 

•cb  (16)  EPS:  BAT  FEED  TIE 

-close 

(2) -close 

• BAT  5 BACK  UP  CDR  FEED 

•BAT  5 BACK  UP  CDR  FEED 

-ON;  tb-gray 

- OFF/RESET:  tb/bp 

•BAT  6 NORMAL  CDR  FEED 

•BAT  5 NORMAL  LMP  FEED 

- ON;  tb  - gray 

-ON;  tb-grav 

•DES  BATS -DEAD  FACE; 

•cb  (16)  EPS:  CROSS  TIE  BUS 

tb-bp 

open 

DC  FEEDER  FAULT  It -on’ 



„ ® 

m 

58 1 Reconfigure 

ASC  STAGE  FEEDER  SHORT 

•DES  BATS -CONNECT;  tb- 

BETWEEN  DFR  & BUS  (BAT  1. 
2 A LUNAR  BAT  LMP  FEED 

gray 

LOST) 


■WA^ 


® 


LUNAR  BAT  LMP  FEED  tost  LUNAR 
BAT  CDR  FEED  still  available. 


0.  C.  RELAY  failure  prevents  BAT  2 
from  being  placed  on. 


® 


LMP  BUS  OK.  BAT  1,2,  and  LUNAR 
BAT  LMP  FEED  lost  LUNAR  BAT 
CDR  FEED  still  available. 


(S)  COMM  will  be  lost  for  time  re- 
quired to  bring  up  SEC  S-BD  or 
while  trouble  shooting  Option  of 
remaining  or  PRI  S-BD  without 
COMM  until  LMP  BUS  status  is 
ascertained  may  be  exercised. 

(20)  If  failure  occurs  after  PDI.  refer  to 
emergency  procedure  for  LMP  BUS 
failure. 


® 


21)  BAT  5 power  is  available  through 
normal  feed  only  when  deadfaced. 


(2)  BAT  5 power  is  available  only 
through  back-up  feed  and  should 
be  so  used  before  abort  stage  to 
preclude  automaticaly  placing  BAT 
5 on  the  shorted  feeder. 
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2 STAGED 


Light  on  if  either 
or  both  buses 
<26.5  volts 


DC  FEEDER  FAULT  it -on? 


NO  3 1 Ck  bus  voltages. 

*POWER/TEMP  MON  - QDR 
BUS.  then  LMP  BUS 

Bus  voltage  low? 

— 

5 1 Ck  amps  on  low  bus. 

•cb  EPS;  ASC  ECA  CONT 
(Good  busl-sifitf 
•POWER/TEMP  MON  - N0RM 

bat  on  low  bus TTTT 

Amps?  121 


0 

e 

CWEA  FAILED. 

□ 

7 1 Ch  bat  tb  s 
•cb  EPS:  ASC  ECA  CONT 
(Good  bus)  - ClfiS£  YES 

•BAT  (5  & 6)  NORMAL  -*J 

FEED  tb  - gray?  ! 


•BAT  5 (6)  NORMAL  LMP 
(CDR)  FEED  - OFF/RESET, 
then  QN 


TB  remains  gray? 
I YES 


Ck  bat  voltage. 
Voltage  normal? 


Ck  for  norm  feed  open  or 
ECA  failed. 


•BAT  5 (6)  BACK  UP  COR 
(LMP)  FEED-ON;  tb-gray 


BUS  VOLTAGE  SIG  CONDR 
FAILED. 


I SHORT  BETWEEN  BAT  & ECA  I 


BAT  5 (6)  NORMAL 
FEED  FAILED 


g — 

i NO 

BAT  5 (6)  INADVERTENT 
DISCONNECT 

til  1 

H ECA  FAILED.  1 

Ck  BAT  5 & 6 tb’s. 


(»XO 

17 1 Ck  bus  short. 

•cb  EPS:  ASC  ECA  CONT 
(Good  bus)  - close 
•(Bad  bat}  - OFF/RESET; 
tb-bp 

•cb  EPS:  BAT  FEED  TIE 
(2)  (bad  bus)  - open 

DC  FEEDER  FAULT  It  - on7 


|l5l  Reconfigure 

•Power 

down  AGS 

(PGNS) 

•BAT  6 

(5) 

NORMAL  CDR 

(LMP) 

FEE! 

-OFF 

RESET, 

tb-bp 

•BAT  6 

(5) 

3ACK 

JP  LMP 

(CDR) 

FEED-ON; 

tb-gray 

•Power 

UP 

AGS 

(PGNS) 

BAT  OVERTEMP  OR 
REVERSE  CURRENT 


^1  • BAT  5(6}  NORMAL  LMP 

NO  1ST 

■ 

(CDR)  FEED  ON 

ECA  FAILED  |- 

tb  gray? 

1 BAT  6 

24 1 Reconfigure 

•PR1EVAPR0W#!  vlv - 
CLOSE 

•BAT  6 BACK  UP  LMP  FEED 
- QN,  tb  - gray 
•cb  (16)  EPS:  ASC  ECA 
CONT-slfie 
•GLYCOL -INST  (SEC) 
•WATER  TANK  SELECT 

vtv  - 

•cb  ECS:  GLYCOL 
PUMP  SEC  -ttefi 
•SEC  EVAP  ROW  vfv  - 
OPEN 

a.  Immediately: 

•cb  ECS;  LCG  PUMP- 
open 

•CTGT  OVERRIDE  IN- 
TEGRAL - QH 
•cb/AC  BUS  A -TAPE 
RCDR  - open 
•cb/AC  BlO-:  NUM 
LTG  - open  (except 
during  eng  bum  or 
mdz  & docking) 

•cb  (11  & 16)  LTG: 
ANUN/DOCK 
/COMPNT-mw 

b.  For  subsequentmaster 
alarms: 

•cb  (16)  LTG:  ANUN/ 
OOCK/COMPNT  - 
-close 

c.  Within? hours; 

•cb/AC  BUS  A:  GASTA 

-open 
•SUfT  FAN -2 


•BAT  5 BACK  UP  CDR 
FEED -QM;  tb-gray 
•BAT  5 NORMAL  LMP  FEED 
- OFF/ RESET:  tb-bp 
•cb  (11)  EPS:  INV 1 - close 
•INVERTER -1 
•LMP  AUDIO  CONT-BU 
•S  BAND  XMTR/RCVR  - SEC 
•S  BAND  PWR  AMPL-SK 
•S  BAND  VOICE -DN  VOICE 
BU 

•TLM  BIOMED-OFF 
SUIT  FAN,] 


21  { Reconfigure 

•Power  down  AGS. 

•BAT  5 BACK  UP  CDR 
FEED  - QN;  tb-gray 
•cb  (16)  LTG: 

FLOOD  - open 
ANUN/D0CK7C0MPNT 

- Men 

•cb  (lSjT/C: 

AEA  - open 
ATCA-  open 
•cb  (16)  COMM? 

VHF  A XMTR  - Men 
PRIM  S BD  PWRAMPl 

- open 

PRIM  S BD  XMTR/RCVR 
-open 

•cb  tiros: 

INV  2 - open 
CROSS  TlEBUS  - close 
•Power  up  AGS. 

•cb  (16)  - close  as  required 


•cb  EPS:  ASC  ECA  CONT 
(Good  bus)  - close 
•POWER/TEMP  MON-  BAT  5, 
6 to  determine  failed  bat 


29 1 Reconfigure. 
•Power  down  PGNS. 

•BAT  6 NORMAL  CDR  FEED 
-OFF/RESET:  tb-bp 
•cb  (11) -Open  all  cb’s  in 
rows  3, 4,  & 5,  except 
cb  EPS: 

BAT  FEED  TIE  (2) 

CROSS  TIE  BAL  LOADS 
CROSS  TIE  BUS 
•BAT  5 BACK  UP  CDR  FEED 
-OH;  tb-gray 
•cb  (16)  EPS:  CROSS  TIE 
BUS -close 
•Power  ujTPGNS. 

•cb (11) -close  as  required 


19 1 Reconfigure. 

•Power  down  PGNS 
•BAT  6 BACK  UP  LMP  FEED 
- QN;  tb  - gray 
•cb  (11)  LTG: 

UTIL  - open 
ANUN/ DOCK /COMPNT 
- open 

•cbdUTCS: 

GLYCOL  PUMP  1 - open 
GLYCOL  PUMP  2 - open 
•cb  (11)  COMM: 

SEC  S BD  XMTR/RCVR 
-open 

SEC  S BD  PWR  AMPL  - 
open 

VhT  B XMTR -open 
•cb  (11)  PGNS: 

LOG  RDR  - open 
RNDZ  RDR  - open 
LGC/DSKY  - open 
!MU  OPR  - open 
•cb  (11)  EPS:  INVl-open 
•cb  (16)  EPS:  CROSS  TlT 
BUS  - close 
•Power  up  PGNS. 

•cb  (11)  - close  as  required 


Respective  bat  lost 


BAT  6 BAT  5 


30 1 Reconfigure. 

•Power  down  AGS. 

•BAT  5 NORMAL  LMP  FEED - 
OFF /RESET;  tb  - bo 
•cb  (16) -Open  all  cb's  in 
rows  2, 3,  & 4,  except 
cbEPS:  BAT  FEED  TIE  (2) 
•BAT  6 BACK  UP  LMP  FEED - 
QN:  tb  - gray 
•cb  (16)  EPS:  CROSS  TIE 
BUS-dSg 
•Power  up  AGS. 

•cb  (16)  - close  as  required 


(T)  If  CDR  bus  voltage  is  lost  for  >20 
minutes,  sublimator  freeze-up 


(T)  BATTERY  It  may  not  go  on  instan- 

w taneously  with  DC  BUS  It. 

(7)  If  CDR  bus  failure,  SUIT  FAN-2 

(7)  DC  BUS  It  remains  on  and  subse- 
quent iow  bus  voltage  C/W  mon- 
itoring capability  is  lost. 

(T)  If  failure  occurs  after  PDI  or  dur- 
ing ascent  mission  phase,  refer 
to  emergency  procedure  for  CDR 
(LMP)  bus  failure. 


(T)  Communications  will  be  lost  for 
time  required  to  bring  up  second- 
ary S-band  or  while  troubleshoot- 
ing Option  of  remaining  on  primary 
S-band,  without  communications, 
until  LMP  bus  status  is  ascertained 
may  be  exercised. 

wj  Allow  5 minutes  for  gyros  to  stop, 
before  closing  cb  PGNS  IMU  OPR 

(T)  DC  FEEDER  FAULT  light  may  or 
may  not  be  on. 


(l)  Reverse  current  Mly  if  buses  are 
tied. 
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3 STAGED  OR! 
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FAULT 

" aPWR/TEN 
ALL  BAT  F 
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usitions 

BAT  FAUL1 

r ft- on? 
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0 Bj*  C/W  monitoring  capability  is 

(7)  Subsequent  battery  malfunction 
monitoring  capability  a lost 
However,  BAT  FAULT  It  operates 


(?)  Faulty  bat  may  have  tripped  OFF - 
^ UNE. 

(T)  Hold  battery  switch  to  OFF/RESET 
for  at  least  4 seconds  to  ensure 
resetting  of  BATTERY  caut  It 


) Functions  lost 

1.  If  failure  associated  with  BAT 
1,2,  3 or  4-BAT  1,2,  3 or  4 
is  lost 

2.  If  failure  associated  with  lunar 
bat-hinar  bat  is  available  on 
opposite  feed  path. 

Batt  warning  light  may  remain 
ON  and  other  battery  malfunc- 
tions will  be  inhibited. 
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SPECIAL  SUBROUTINE 

SSR-1 

I BastactiMstat  I 


AC  BUS  B:  SEWIND  HTR 

He/PQGS  PROPUL  WSP 
He  MON 
DES  QTY 
S BO  ANT 
Auto/man  ant  star 
ORDEAL 
AGS 

AGS  att  moot  AGS  ORB  RATE 
ACT  LAMP  (R) 

SEFDAI 
NUMLTG 
BUS  TIE  INV2 
BUS  TIE  INV 1 


AC  BUS  A;  BUS  TIE  INV  2 
BUS  TIE  INV  1 
AC  BUS  VOLT 
AC  bus  monitor 
COR  WIND  HTR 
TAPERCOR 
AOT  LAMP{R) 

RNOZRDR 
Auto/man  ant  sta 
DECA  GMBL 
GDA  lock-up 

Limited  manual  throttle  capability 
INTGt  LTG 
CORFDAI 
GASTA 

PGNS  att  A PGNS  ORB  RATE 
RNG/RNG  RT  ALT/ALT  RT  rnd 


FLT  OtSP:  ORDEAL 
COAS 

COR  FDAI  & ait  needtes 
GASTA 

PGNS  alt  & rite  needles 
RNG/RNG  RT  ALT/ALT  RT  meter 
CDRX-PNTR 
MISSION  TIMER 
THRUST  meter 


RCS  SYS  A:  ASC  FEED  1 
Last  position 
ASC  FEED  2 
Last  position 
QUAD  1 TCA  1 

QUAD  4 TCA  ] 
MAIN  SOV 
Last  position 


CDR  BUS  (ceet) 

HTR:  URINE  LINE  heaters 
RNOZ  RDR  STBY  heaters 
RNDZ  RDR  OPR  heaters 
LOG  RDR  heater 
DOCK  window  heater 
AOT  heater 

INST:  SIG  CONOR  1 
Propellant  tb's 
Some  ind 

Some  CWEA  Its  come  on 

STAB/CONT:  ABORT  STAGE  (R,  except  no  auto  eng  arm) 
ATCA  PGNS 
LGC  controiot  RCS 
ability  to  switch  from  AGS  to  PGNS 
AELD  (R) 

ENGCONT 

DPS  on  capability  except  override  ENG 
STOP  for  DPS  A APS  AGS  GMBL  Trim 
An  DIR  CONT 

Secondary  Coils  AGS  Pulse  mode 
ENG  START  OVRD 
Manual  start  (DPS  A APS) 

OECAPWR 

Auto  A Manual  DPS  "on”  A "off 
(Override  only  available)  DPS 
throttle  (100%) 


ED:  LDG  GEAR  FLAG 
LOGIC  PWR  A 
UTIL 

LTG:  ANUN/DOCK/COMPNT 
Lighting  (R) 

PGNS:  IMUOPR 
IMU  STBY 
LGC/DSKY 
RNDZ  ROR 
LOG  RDR 
SiG  STR  DtSP 

COMM:  CDR  AUDIO  center 
VHFARCVR 
VHFBXMTR 
SEC  S BO  PWR  AMPl 
SEC  S BD  XMTR/RCVR 
UP  DATA  LINK 

ECS:  GLYCOL  PUMP  AUTO  TRNFR 
GLYCOL  PUMP  1 
GLYCOL  PUMP  2 
CABIN  FAN 
SUIT  FAN  I 

HTR  RCS  SYS  A/B  b QUAD  1 heater 
QUAD  2 heater 
QUAD  3 heater 
QUAD  4 heater 

EPS:  DESECACONT(R) 

DES  ECA(R) 

ASC  ECA  CONT  (R) 

ASCECA(R) 

INV  1 

DC  BUS  VOLT 


PROPUL  DES  He  REG/VENT 
VENT  - last  position 


PROPUL  DISP/ENG  OVRD  LOGIC 
MPS  ind  inoperative 
PQGS 

FUEL/ 0X10  qty 
ASC  He  REG 
Last  position 
INST:  SIG  CONOR  2 
EPS  tb's 
Some  ind 

Some  CWEA  Its  come  on 
PCM/TE 
TM  XMT 
Timing  signals 
SIG  SENSOR 
CWEA 

STAB/CONT:  DES  ENG  OVRD 

Override  function 
ATCA  (AGS) 

AGS  stab  cont  ability  to  switch  from 
PGNS  to  AGS 
ABORT  STAGE 
ASC  ENG  “ON”  & arming 
ATCA 

RR  SLEW  4 AUTO  TRACK  Modes 
AGS  stab  Cont 
FDAI  Rate  needles 
Auto  ASC  ENG  "on" 

DPS  Gmbl  locked 
Throttle  goes  to  100% 

AELD  (R) 

Auto  APS  commands 
ASA 
AGS 

ENG  ARM 

Auto  engine  on/off 
(OPS  4 APS) 

AEA 

AGS 

ED:  LOGIC  PWR  B 

Descent  Engine  override  function 

LTG:  MASTER  ALARM 

ANUN/DOCK/COMPNT  (R) 

TRACK  light 
FLOOD  lighting 
COMM:  DISP 

S-bd  ant 
SE  AUDIO 
VHFAXMTR 
VHF8RCVR 
PRIM  S 60  PWR  AMPL 
PRIM  S BD  XMTR/RCVR 
S8D  ANT 

Auto/man  ant  slew 
PMP 
VHFrcv 
S-bd  xmtr/rcv 
TV 

ECS:  SUIT  FLOW  CONT 

Tom-suit  protection 
DISP 

GLYCOL  PUMP  SEC 
CABIN  FAN  CONT 
CABIN  REPRESS 
Auto  repress 
SUIT  FAN  2 
SUIT  FAN  aP 
DIVERT  VLV 
Auto  close 
C02  SENSOR 


RTDISP:  EVENT  TIMER/SE  FDAI  4 
rate  needles 
SEX-PNTR 

RCS  SYS  B:  ASC  FEED  1 

Last  position 
ASC  FEED  2 
Last  position 


QUAD  1 TCA  ) 

QUAD  2 TCA 

QUAD  3 TCA  l ThrusteR  lost 
QUAD  4 TCA  J 
CRSFD 
Last  position 
TEMP/PRESS  DISP  FLAG 
PQGS  DISP 
RCS  qty 
MAIN  SOV 
Last  position 


EPS:  DES  ECA  CONT  (R) 

DES  ECA  (R) 

ASC  ECA  CONT  (R) 

ASC  ECA  (R) 

INV  2 

DC  BUS  VOLT 
DISP 

Voits/amps 
Tb's 
CAMR:  SEQ 

HTR  RCS  SYS  A/B  2:  S-8D  ANT  heater 
DISP 

QUAD  4 heater 
QUAD  3 heater 
QUAD  2 heater 
QUAD  1 heater 
MESA  heaters 
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5*2.9  COMMUNICATIONS  SUBSYSTEM 

5. 2. 9. I Assumptions 

• Troubleshooting  procedures  such  as  checking  sv's,  cb's9  redundant 
PTT  pb's,  redundant  node  (VOX,  PTT)  alternative  antennas 9 etc.  are 
performed  before  entering  malfunction  procedures. 

a These  malfunction  procedures  do  not  assume  a particular  Comnunl  cat  Ions 
Subsystem  sv  configuration  other  than  that  required  to  operate  the 
equipment  before  entry  Into  the  procedures. 

e Malfunction  procedures  are  entered  from  normal  operational  modes. 
(Procedures  are  not  Included  for  checkout  modes.) 


Table  5-9.  CS  Procedure  Entry  Sheet 


Symptom 

Sym 

No. 

Page 

No. 

Loss  of  ICS 

1 

5.2-44 

One  crewman  has  abnormal  (unselected)  hot  mike 

2 

5.2-44 

Loa.  of  VHF  vole,  com  with  CSM 

3 

5.2-44 

Loss  of  S-band  voice  com 

4 

5.2-45 

S BD  RCVR  caut  It 

5 

5.2-46 

Cannot  acquire  phase  lock 

5a 

5.2-46 

MSFN  reports  loss  of  PCM.  S-band  voice  OK 

6 

5.2-46 

Loss  of  voice  com  with  EVA  (one  man  EVA) 

7 

5.2-47 

CSM  Inform  LM  of  VHP  ranging  loss 

8 

5.2-48 
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REMARKS 


If  RTTA  failure  has  resulted  in 
100%  duty  cycle  on  xmtr  A, 
ranging  operation,  in  excess  of  2 
min  at  temperatures  >67°F  in- 
dicated on  ECS:  GLYCOL  temp 
ind,  may  result  in  xmtr  damage. 
67°F  on  ECS:  GLYCOL  temp  ind 
equals  100°F  at  ERA  flange. 

Switching  out  range  capability 
will  enhance  voice  capability. 


300Utt-20i 

REMARKS 
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5.2.10  ENVIRONMENTAL  CONTROL  SUBSYST1M 


Table  5-10.  ECS  Procedure  Entry  Sheet 


Symptom 

Sym 

No. 

Page 

No. 

H20  QUANTITY  law  or  deer  abnormally 

1 

5*2-50 

CABIN  warn  It 

2 

5 • 2-50A 

CABIN  PRESS  - low  or  dacr 

2a 

5.2-50A 

CABIN  PRESS  - high 

3 

5*2-51 

SUIT/FAN  warn  It 

4 

5.2-52 

SUIT  PRESS  - low 

4a 

5.2-52 

SUIT  PRESS  - high  (egreaa  node) 

5 

5*2-52 

02  QTY  caut  It 

6 

5.2-53 

02  QUANTITY  - low  or  deer 

6a 

5.2-53 

ECS  caut  It 

7 

5.2-54 

SUIT  FAN  It 

7a 

5.2-54 

H20  SEP  It 

7b 

5.2-54 

CO  2 It 

7c 

5.2-54A 

PART  PRESS  CO 2 - high 

7d 

5.2-54A 

GLYCOL  comp  It 

7a 

5.2-54A 

GLYCOL  caut  It 

8 

5.2-55 

GLYCOL  temp  - high  or  lncr 

8a 

5.2-55 

GLYCOL  comp  It 

9 

5.2-56 

GLYCOL  presa  - low  or  dacr 

10 

5.2-56 
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SYMPTOM 


PROCEDURE 


H20  QUANTITY  law  or 
deer  abnormally 


Using  ASC  or  DESH20? 


ASC 


JCk  ASC  #1  & #2  H20 
tanks 


•02/  H20  QTY  MON  - 
ASCI  then  ASC  2 


Both  tanks  <full  decal? 


PRI  EVAP  FlOW  *2  OR  SEC 
EVAP  FLOW  vlv  LEAKS  IN 
CLOSED  POSITION 


NO 


YES  [5  | •CkH20  gun  A line" 


£ 


4 | Cycle  vhrs 


•PRI  EVAP  FLOW  *2  vlv  - 
OPEN  then  CLOSE 
•SEC  EVAP  FLOW  vlv -MN 
then  CLOSE 

•02  /H20  QTY  MON -ASC 

Hi 

•Monitor  for  decay 


Visible  leak? 

^ NO 

^ NO 

•02  /H20  QTY  MON  - 
ASCI  then  ASC  2 

•02/H20  QTY  MON- 
DES  1 then  DEU 

n2  or  h2o  leak  or 

SENSOR  FAILURE  IN 
LOW  TANK 


© 


© 


Assumption:  No  indicator  failure. 
MSFN  can  verify  indicator  failure 
by  reading  pressure  sensors  via 
telemetry. 


MSFN  can  determine  sensor  fail- 
ure when  WATER  TANK  SELECT  vlv 
- ASC  for » 1 hour. 


YES 


YES 

YE 

S_ 

tank  decreasing? 

STEADY  TANK  OR  SENSOR 
| FAILURE 

NO 

_L  NO  ^ 

n 

14|  Ck  for  leak  in  H20  tk 

•WATER  TANK  SELECT  vlv  - 
ASC 

NO 

i 

DES  H20  qty  decreasing? 

-► 

4? 


LEAK  IN  H,0  GUN  OR  LINE 


17 


Ck  H2Q  pn 


•ASCH20  vlv  - CLOSE 
•Disconnect  & reconnect 
pn;  check  nozzle 
•ASC  H20  vlv  - QM 
If  leak  still  present: 
•A$CH20  vlv  - CLOSE 


Iyes 


ft 


LEAK  UPSTREAM  TANK 
SEL  VLV 


pn 

|»ST 


•START  SEC  GLYCOL 


:0L  LOOP  I 


© 


Reconfigure  | 

•WATER  TANK  SELECT  vlv 
DES 

•When  glycol  temp  increases] 
•WATER  TANK  SEL  vlv -ASC 
•DES  H?0- CLOSE 
•ASC  H20  - QP£N 


NO 

m 

n 

| Visible  leak? 

•WATER  TANK  SELECT  vlv - 
ASC 

•WATER  TANK  SELECT  vlv - 

m 

*pm  ruAP  n nw  uiv- 

M 

YES 

NO 

-► 

^ * 

i 

CLOSE 

■ 

■K 

mm 

■ a 

HUH 

■ 

^ YES 

mam 

1 

1 

- 

nans 

30 1 Reselect  OES  H20 

31 1 Select  alt  feedpath 

•DES  H20  vtv -CLOSE 

•WATER  TANK  SELECT 

•PRI  EVAP  ROW  #2  vlv- 

•Disconnect  & reconnect 

vlv  - QES 

OPEN 

gun  check  nozzle  1 

•When  glycol  temp  in- 

•WATER  TANK  SELECT  vN  - 

•DES  H20  vtv-QPQl 

creases 

SEC 

If  leak  still  present 

•WATER  TANK  SELECT 

•ASC  H20  vlv  - OPEN 

•DES  H,0  vtv  -CLOSE 

vlv -ASC 

•DES  H20  vtv  - CLOSE 

•ASC  H20  vlv -OPEN 

•START  SEC  GLYCOL  LOOP 


Activate  secondary  glycol  loop: 

•PRI  EVAP  ROW  *1  vtv-  CLOSE 
•WATER  TANK  SELECT  vtv  - 
•ASC  H20vtv- OPEN 
•GLYCOL  - INST  (SEP 
•cb  (16)  ECS:  GLYCOL  PUMP  SEC  - 
close 

•SEC  EVAP  ROW  vtv -OPEN 

a.  Immediately  after  activating 
secondary  glycol  loop: 

•cb  ECS:  LCG  PUMP  - Men 
•cb/AC  BUS  A:  TAPE  Re- 
open 

•LTG:  OVERRIDE  INTEGRAL  -Qfi 
•cb/AC  BUS  B:  NUM  LTG  - 
open,  except  during  eng  bum 
or  rendezvous  or  docking 
maneuvers 

•cb  (11  & 16)  LTG:  ANUN/ 
DOCK/COMPNT  - open 
For  subseouent  master"  alarms, 
one  ANUN/ DOCK/COMPNT  cb 
must  be  closed  momentarily  to 
enable  C/W  lights 

b.  At  MSFN  request 
•cb  PGNS: 

IMU  OPR -open 
LGC/DSKY-ogen 

c.  Within  2 hours: 

•cb/ AC  BUS  A:  GASTA  - open 
•cb  FLT  DISP:  GASTA  - open 
•cb  COMM:  UP  DATA  LINT: 
open 


© 


Close  DES  H20  valve  prior  to 
staging 
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SYMPTOM 


CABIN  PRESS  - high 


>5  psia 


SYMPTOM 


DJ 

■■ 

SI 

s 


CABIN  PRESS  TRANSDUCER 
FAILED. 


Ck  ASC  Qty 


llKQTYM°N*iS£ 


[ CAUTWN  | 

Do  not  let  cabin  press  reach 
>6.0  psia  with  cabin  dump 
vhrs  closed 


Either  ASC  0Z  qty  <100% 7 

~ Tno  ™ 


spr 

*|as 


ASC  02  LEAK  INSIDE  CABIN 


(T)  In  cabin  mode,  suit  pressure  can  be 
used  to  monitor  cabin  pressure. 


US 


•o2/h2o qtymon-pes  ] 


7 Isolate  DES  tank. 


•Connect  02  hoses  R/R  & 
B/B 

•Don  helmets  and  gloves 

•10  PISS  02  FILL  vlv  - 
CLOSE 

•HI  PLSS  02  FILL  vlv  - 
CLOSE 

•DES02  vlv -CLOSE 

•CABIN  REPRESS  vtv  - 
CLOSE 

•SUIT  GAS  DIVERTER  vlv - 
PULL  EGRESS 

•Verify  CABIN  GAS  RETURN 
vtv -EGRET 

•DUMP 


DES  02  LEAK  INSIDE  CABIN 


% 

3INj 


tj  Return  to  cabin  mode. 


•DES  0,  vtv  - OPEN 
•CABIN  REPRESS  vtv-  AUTO 
•Doff  helmets  A gloves 
•Connect  02  hoses  R/B  & 
B/R 


CD  When  placing  PRESS  REG  A and/or 
B vtv-CLOSE,  ensure  handle  is  ro- 
tated to  full  hard  stop  position. 


SELECTED  REG  FAILED  OPEN 
IN  CABIN  AND  CLOSE  POSI- 
TION 


®Q 


•DES  0,-  CLOSE 
•Both  regs  - CABIN 
•CABIN  REPRESS  vlv  - AUTO  [ 
•Doff  helmet  am)  gloves 
•Connect  02  hoses  R/B  A 
B/R 

•DES  02  vtv  - cycle  open,  as  I 
required,  to  maintain  press  [ 

CABIN  PRESS — incr? 


J 2?|  Isolate  ASC  02  tanks 


•LO  PLSS  FILL  vIv-CLOSE 
•HI  PLSS  02  FILL  vlv- 
CLOSE 

•*TT  =2  ASC  02  vlvs- 
CLOSE 

I • CABIN  REPRESS  vtv-CLOSE 
• Verity  SUIT  GAS  DIVERTER 
vlv -PULI  EGRESS 
I • Cabin  relief  & dump  vlv 
(fwd  & ovhd)  - CLOSE 


CABIN  PRESS— incr? 


^NO 

J 10 1 CK  02  press  regs  | 

1yes  ^ 
1 ® 

•PRESS  REGS  A A B - vlvs  - 
CLOSE  individually? 

^ NO 

KiBBl 

■mn 

f YES 

23 1 Ck  ASC  02  qty. 

. •02/H20  QTY  MON  - ASC  2 

Qty  low  or  deer  abnormally? 

^NO 

imij 

11 1 CK  CABIN  REPRESS  vlv 

YES 

•CABIN  REPRESS  vlv -AUTO 

CABIN  PRESS -incr? 

1 — 7? 

— l 1 

15 1 Reconfigure 

•CABIN  REPRESS  vlv  - 
CLOSE 

•SuFTGAS  DIV  vtv  - PULL 
EGRESS 

•CABIN'S AS  RET  vlv - 

— tfESS 


(D 


Automatic  cabin-repressurization 
capability  not  available.  Don  helmet 
and  4ove$. 


Q}  Cabin  puncture  protection  auto 
repress  not  automatic  when  DES 
02  vtv -CLOSE 


CABIN  REPRESS  VLV  OR 
PRESS  REG  TEMPORARILY 
CRACKED  OPEN. 


0 

► ^Failed  PRESS  REG  vlv  ■ 
CLOSE 

•Good  PRESS  REG  vlv  - 


<2 


w 


•Connect  02  hoses  R/B  & 
B/R 

•CABIN  REPRESS  vtv  - 
•Doff  helmet  & gloves 


=2  ASC  02  LEAK  INSIDE 
CABIN 


H3 

•Cabin  relief  & dump  vtv 
(fwd  A ovhd)- AUTO 

• T ASC  0j»  vlv  - OPEN 
When  *1  AS)  02qty<iO% 

• *1ASC02  vIv-CLOSE 
•-2  ASC  02  vIv-OPFN 


J«02/H20  QTY  MON  - ASC  2 
I *Cabin  relief  A dump  vtv 
(fwd  A ovhd -AUTO 
• ir2ASC0P  vlv  - OPEN 
When  *2  ASC  02  qty  < 
10% 

♦*2  ASC  0,  vlv -CLOSE 
I 1 ASC  02  vlv -OPEN 
I •02/H20  QTYMON-ASC-1 


21 1 Ck  CABIN  REPRESS  vlv 

•PRESS  REG  A A B vlvs  - 
CLOSE 

•si  or  s2  ASC  02  vlv 
-OPEN 

YES 

CABIN  REPRESS  VLV  LEAK- 
ING IN  SELECTED  POSITION 

Reconfigure. 


•PRESS  REG  A A B vlvs  - 
CABIN 

•Cabin  relief  A dump  vlv 
(fwd  A ovhd)  -AUTO 
• »1  ASC  0a  vlv  -cycle 
open,  as  required,  to 
maintain  press 


31 1 Ck  press  regs 


•PRESS  REG  A A B vlvs  - 
CABIN  individually 


CABIN  PRESS  - incr7 


NO 


m 

SELECTED  PRESS  REG 
FAILED  OPEN. 


\m 


•Failed  PRESS  REG  vlv - 
CLOSE 

•Good  PRESS  REG  vlv  - 
CABIN 


w 


TEMPORARY  02  LEAK  IN 
CABIN 


S" 


•Cabin  relief  A dump  vlv 
(fwd  A ovhd) -AUTO 
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PART  PRESS  C0,IND  & CAR- 1 
TRIDGE  FAILURE  I 


(T)  C02  It  remains  on  while  selector 
is  in  £££  position.  C02  should  drop 
to  zero  in  <1  minute. 

® Use  ECS  and  C02  Its  to  detect  high 
C02. 


Normal  life  of  primary  canister  is 
41  man -hours;  secondary  canister, 
16  man-hours. 


(jj)  Change  LiOH  canister  on  time.  C02 
sensor  usually  fails  high. 


(li)  If  both  gtycol  pumps  failed,  act- 
ivate secondary  glycol  loop: 

•PRI  EVAP  FLOW  #1  vtv- CLOSE 
•WATER  TANK  SELECT  vtv^|g 
•GLYCOL-  INST  (SEC) 

•cto  (16)  ECS:  GLYCOL  PUMP  SEC- 
close 

•SEC  EVAP  FLOW  vtv-  OPEN 

a.  Immediately  after  activating 
secondary  glycol  loop: 

•cb  ECS:  LCG  PUMP -open 
•cb/AC  BUS  A:  TAPOtOR-  1 
open 

•LTG:  OVERRIDE  INTEGRAL -ON 
•cb/AC  BUS  B:  NUM  LTG -open; 
except  during  eng  bum  or  ren- 
dezvous or  docking  maneuvers 
•cb  (11  & IQ  LTG:  ANUN/DOCK 
/COMPNT  - open 

For  subsequentmaster  alarms,  one 
ANUN/DOCK/COMPNT  cb  must  be 
closed  momentarily  to  enable  C/W 
lights. 

b.  At  MSFN  request: 

•cb  PGNS: 

IMU  OPR -open 
LGC/DSKY  - open 

c.  Within  2 hours: 

•cb/AC  BUS  A:  GASTA  - open 
•cb  FIT  DISP:  GASTA -open 
•cb  COMM:  UP  DATA  UWP 
open 


(fi)  Assumption:  cb  (11)  ECS:  GLYCOL 
w PUMP  AUTO  TRNFR  - open 
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(T)  Assumption:  (1)  Primary  gtycol  loop 
was  operating  wrth  cb  ECSe  &YC0L 
PUMP  AUTO  TRNFR  dosed.  0 
Selected  H^O  tank  has  not  been 


(T)  Glycol  loop  redundancy  k 


QD  Monitor  system  performance  with 
GLYCOL  caut  it  rnoperatrve 

(T)  For  loss  of  primary  glycol  loop: 
^ a Immediately  after  activating 
secondary  glycol  loop: 

•cb  ECS:  ICG  PUMP  - own 
•cb/AC  BUS  A:  TAPfRCOR- 

•C?5r  OVERRIDE  INTEGRAL -QN 
•cb/AC  BUS  B:  NUM  LTG  - open, 
except  during  eng  bum  or  ren- 
dezvous or  docking  maneuvers 
•cb  (11  & 16)  LTG:  ANUN/DOCK 
/COMPNT  - open 

For  subsepuentmaster  alarms,  one 
ANUN/DOCK/ COMPNT  cb  must  be 
dosed  momentarily  to  enable  C/W 
lights 

b.  At  MSFN  request: 

•cb  PGNS: 

IMU  OPR -open 
LGC/DSKY  - open 

c.  Within  2 hours: 

•cb/AC  BUS  A:  GASTA-open 
•cb  FIT  DISP:  GASTA-S 
•cb  COMM:  UP  DATA  (JfT 
open 

© Descent  H20  for  cooling  is  lost 

(0  VHF  ranging  failure  at  gtycd  tem- 
perature above  *67°F  indicated  in 
cabin  may  result  in  VHF  trans- 
mitter damage. 
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PROCEOUK 


I 


(T)  Glycol  pump  automatic  transfer  is 
w operable.  Monitor  GLYCOL  ind.  for  i 

pump  failures.  * 


n)  A temporary  switch  failure  will 
result  in  automatic  transfer.  Con- 
firm pump  No.  1 failure  by  re- 
setting automatic  transfer  circuit 
and  reselecting  pump  No.  1 while 
monitoring  glycol  pressure.  Do  not 
stop  glycol  flow  for  >20  minutes 
if  subiimator  is  operating. 
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SYMPTOM 


PROCEDURE 


Light  on  if  ED  relays 
K1  through  K6  are 
closed  When  MASTER 
ARM-.QFF 


1 

1 

jj 

YES 



1 

ED  RELAYS 

f 

STAGE  SEQ  RLY  SYS  A (B) 

J 

ED  SYS  A (B)  RELAY  Kl,  K2, 

1 

It -on? 

Partial  staring  may  occur 

n 

K3.  K4,  K5,  K5A,  K6 

YELLOW 

! F* 

if  MASTER  ARM-QN 

i 

FAILED  CLOSED 

CWEA  FAILED 


NO 


4 | Reset  relay 


»cb  ED:  LOGIC  PWR  A (B) 
close 

• STAGE  RELAY -RESET 


STAGE  SEQ  RLY  SYS  A (B) 
It -off? 


YES 


nr 


ED  SYS  A (B)  STAGE  CMtfl 
RELAY  K 2 TEMPORARILY! 
FAILED  CLOSED 


•cb  FD:  LOGIC  PWR 
A (B)- open 


DJ 


Just  prior  to  nominal 
APS  press: 

•cb  ED:  LOGIC  PWR  A (BJ- 


NO 


D 

NO 

u 

NO 

a 

NO 

GD 

1 

Before  DPS  press? 

Before  PDI? 

Before  TD? 

Before  OPS  vent?  | 

1 YES 

^YES 

” Jyes 

YES 

rm  * i 

1 i 

1 13 1 Pressurize  APS  ! 

1 1 

i 14  1 Pressurize  APS  i 

•DES  PRPLNT  ISOL  VLV  - 

FIRE 

•DES  START  He  PRESS  - 
EIRE 

DPS  pressurised? 


•ASC  He  SEL  - TANK  1 
•ASC  He  PRESS  -flg£ 

APS  pressurized? 


•ASC  He  SEL- TANK  1 
•ASC  He  PRESS -FIRE 


APS  Pressurized? 


YES 


NO 


YES 


NO 


YES 


ED  SYS  A (B)  RELAY  K1 
FAILED  CLOSED 


1ST 


1 0 _l 


«L 


VENT  DPS 


•DES  VENT -FIRE 


DPS  VENT? 


NO 


•cb  ED;  LOGIC  PWR 
A (B)  - open 


warning! — | 


Following  Steps  may  stage 
vehicle 


ED  SYS  A (B)  RELAY  (K2, 3, 
4. 5. 5A,  (or  6)  possibly 
FAILED  CLOSED 


NO 


YES 


ill 

J!j 

If  staeine  desired: 

•ASC  Bats  5 & 6 - flN 

•cb  ED:  LOGIC  PWR  A (B)  - 

•Don  Helmets  & gloves 

close 

•Select  AGS  or  load  ASC 

•Perform  nominal  staging 

weight  in  DAP 

or  abort  staging 

•MASTER  ARM  -QH 

YES 

Staging  or  partial  staging 

♦ 

occur? 

£J 

Ino 

ED  SYS  A (B)  RELAY  K2.  K5 

ifj 

K5A  or  K6  FAILED  CLOSED 

INSTRUMENTATION  OR  K3. 
K4  Relay  FAILED  CLOSED 

HtJ 


•MASTER  ARM  - OFF 
•ASC  Bats  5 & 6 OFF/ 
RESET 

•Reconfigure  Guidance 
System 


i— ® 


OlT 

•cb  ED:  LOGIC  PWR  A (I 
open 


ABOR1 

STAGE 


m 

•cb  ED:  LOGIC  PWR  A {B)-j 
close 

►Initiate  abort  stage 
sequence 


Function  desired? 


apsT 

PRESS 

STAGING 


| VENT- 
ING 


SHe  PRESS 


•Perform  desired  function 
With  cb  ED:  LOGIC  PWR  A 
-open 


m 


LJ  SYS  A 


“ Which  ST 
A on? 

L_0 


STAGE  SEQ  RLY  It  - 


j SYS  B 


-Q 


”1 

»J 

•ASC  He  SEL  - BOTH 
•MASTER  ARM-£N 

•ASC  He  SEL  - BOTH 

•ASC  He  PRESS  - FIRE 

•MASTER  ARM  - QN 

•MASTER  ARM-QFf 

•ASC  He  PRESS  -7jR£ 

When  staging  desired: 

When  staging  desired: 

•cb(ll)ED:LOGIC  PWRA-£losg 

•STAGE  - F!R£ 

•cb  (16)  ED:  LOGIC  PWR  B- 

•ASC  He  PRFSS- EIR|  (hold) 

•STAGE  - FIRE 

close 

•MASTER  ARM  - ON 

•ASC  He  Press  - Fire 

•ASC  He  PRESS  -TAFE 

•MASTER  ARM  - OFT 

•MASTER  ARM  - QFF 

© 


I)  This  procedure  prwides  for  APS 
pressurization  with  ED  system  B; 
foHmed  by  APS  pressurization 
with  ED  system  A,  a 
with  both  systems. 


ft)  This  procedure  provides  tor  APS 
pressurization  with  ED  system  A 
staging  with  ED  system  A.  then 
ED  system  B:  and  APS  pressur- 
ization with  ED  system  B. 


© 


MSFN  can  confirm  failure  via 
telemetry  Consult  MSFN  before 
proceeding. 


© 

© 


Descent  engine  command  wer- 
ride  function  is  lost  when  cb  ED. 
LOGIC  PWR  B- open 


K5  or  K5A  failure  could  be  de- 
tected only  if  the  SQUIBS  are 
hoard  to  FIRE.  Ambient  noise  may 
mask  the  sound. 
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S.2.11  EXPLOSIVE  DEVICES 


Table  5-11.  ED  Procedure  Entry  Sheet 


SymptOB 

Sym 

No. 

Page 

No. 

ED  RELAYS  caut  It 

1 

5.2-58 

STAGE  SEQ  RELAYS  SYS  A & B Its  - off  when  MASTER  ASM  - ON 

2 

5.2-59 

STAGE  SEQ  RELAYS  SYS  A & B It  - off  when  MASTER  ARM  - ON 

3 

5.2-59 

MSFN  advlsea  both  SYS  A & B K7-K15  FAILED 

4a 

5.2-60 

MSFN  advises  both  SYS  A & B K7-K15  FAILED 

4b 

5.2-60 

Change  Dale 


Page 
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May  functions 
K7-RCS  press. 

KB  - LDG  fear. 

K9- DPS  SHE  press 

K10  - ASC  HE  TANK  1. 

Kll  - ASC  HE  TANK  2. 

K12  - ASC  FUEL  and  OXIO 
COMP  vtv  (SYS B only). 

K12a  - ACS  FUEL  and 
0X10  COMP  vtv. 

KI3- OPS  FUEL  and 
0X0  vent. 

Kll  - DPS  AMB  HE 

K15- DPS  FUEL  and 
OX©  COMP  vtv. 


A-3001M10-9W6 


EXPLOSIVE  DEVICES 
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RR  temp  >148°  or 
< — 54°  F 

S-band  temp  >153°  or 
<-  67°  F 


>timeline  temp  or 
145  F 


<-52  F (power  down) 
<10'F  (power  up) 


S-band  antenna  temp 
abnormal 


>135°  F CTLC  and 
lunar  orbit) 

>150°  F (lunar  stay) 
<-52eF 


Cod  RR. 


•cb  (11)  HTR:  RNDZ  RDR 
ST  BY  & RNDZ  RDR  OPR- 
open 


Temp  deer? 


•cb  (11)  KTR:  RNDZ  RDR 
STBY  OR  RNDZ  RDR  OPR  - 


RR  OPR  HEATER  CKTRY 
FAILED  ON 


Reconfigure  beaters. 


•cb  (11)  HTR:  RNDZ  RDR 
OPR  - open 

•cbdlfm  RNDZ  RDR 
STBY  close 


(T)  Light  toes  off  when  HTR  tONT: 
w TEMP  MON  is  set  to  affects  beat- 
er position.  HEATER  ft  wM  not  |0 
on  spin  for  saw  fafure  or  fu- 
ture faults  of  that  heater  until  nor- 
mal Knits  are  established. 


(?)  C/W  monitorial  of  boater  opera- 
w tion  is  test  U*  HTR  CONT:  TEMP 
MON  for  boater  monitorial. 


(?)  To  power  up  RR  (RR  ram  data 
^ may  not  be  reliable  until  17  wn- 
utas  after  initiat  step); 
a.  If  RR  temp<+  HFF 
•cb  (11)  HTIt  RNDZ  RDR  OPR- 


b.  MmnRRtflmp  > + 10°F: 
•cb/AC  BUS  Jk.RNOZ  RDR  - 

•SSrSOwc: 

cb  (11)  PGNSc  RNDZ  Mft  - 
doe 

c.  H step  a parfonwd: 

•cb  (11)  HTR;  RNDZ  RDR  OPR- 

3*5 


Manual  temp  control 


If  needed; 

•cb  (16)  HTR;  S BO  ANT 
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* 5.2.12  HEATERS 

5.2.12.1  Assumptions 

5.2.12.1.1  HEATER  caut  It  (RCS) 

• Assume  no  action  will  be  taken  during  a critical  mission  phase, 

e One  heat  system  (4/QUAD)  can  maintain  temperature  above  119*F. 


Table  5-12.  HTR  Procedure  Entry  Sheet 


Symptom 

Sya 

No. 

Page 

No. 

HEATER  caut  It 

1 

5.2-62 

RR  temp  abnormal 

la 

5.2-62 

S-band  antenna  temp  abnormal 

lb 

5.2-62 

LR  temp  abnormal 

2 

5.2-63 

RCS  quad  1 (2,  3,  4)  temp  abnormal 

3 

5.2-63 

Change  Dote 
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PARA  TITLE  PACE 

5.3  Emergency  Procedures 5.3-2 

5.3.1  Excessive  Cabin  Leek 5.3-2 

5.3.2  Fire/Smoke  In  Cabin  (Not  in  suit  loop) 5.3-3 

5.3.3  Flre/Smoke  in  suit  loop 5*3-3 

5.3.4  Suit  Leek  In  Depressurised  Cabin 5.3-4 

5.3.5  Vacuum  Changeover  - PLSS  to  IM 5.3-5 

5.3.6  Crewman  Vacuum  Transfer  to  CSM 5.3-6 

5.3.7  Emergency  Transfer,  Using  OPS 5.3-7 

5.3.8  Emergency  Forward  Hatch  Opening  (Cabin  Side) 5.3-8 

5.3.9  Contaminants  In  ARS/Cabln  Atmosphere 5.3-8 

5.3.10  Smoke  In  Cabin  (Crew  Unsulted) 5.3-9 

5.3.11  Loss  of  Descent  Power 5.3-11 

5.3.12  Loss  of  (3)R  Bus  During  Powered  Descent 5.3-11 

5.3.12.1  To  Abort  (DPS  Engine)  5.3-11 

5.3.12.2  To  Abort  (APS  Engine)  5.3-12 

5.3.12.3  Reconfigure  5.3-13 

5.3.13  Loss  of  LHP  Bus  During  Powered  Descent  5.3-13 

5.3.13.1  To  Abort  (DPS  Engine)  5.3-13 

5.3.13.2  To  Abort  (APS  Engine)  5.3-14 

5.3.13.3  Reconfigure  5.3-14 

5.3.14  Extravehicular  Transfer  (Staged  Vehicle)  5.3-15 

5.3.14.1  Subsystem  Preparation  for  Egress  5.3-15 

5.3.14.2  Final  Subsystem  Preparation  for  EVT  5.3-16 
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APPENDIX  D 


Table  D-l.  Definitions  of  Symbols  and  Abbreviations 


Symbol  or  Abbreviation 

Definition 

A 

AAP 

Abort  autopilot 

abs 

Absolute 

ac 

Alternating  current  (a-c,  u.m.) 

ACA 

Attitude  controller  assembly 

AKA 

Abort  electronics  assembly 

AEAA 

Ascent  engine  arming  assembly 

AELD 

Ascent  engine  latching  device 

AFC 

Automatic  frequency  control 

AGC 

Automatic  gain  control 

ACS 

Abort  guidance  section 

ALSEP 

Apollo  lunar  surface  experiment  package 

ALT 

Altitude 

amp 

Ampere (s) 

AMPL 

Amplifier 

ANT 

Antenna 

ANUN 

Annunciator 

ADT 

Alignment  optical  telescope 

APS 

Ascent  propulsion  section 

ARS 

Atmosphere  revitalization  section 

ASA 

Abort  sensor  assembly 

ASC 

Ascent 

ASD 

Apollo  standard  detonator 

ASI 

Apollo  standard  Initiator 

ASSY 

Assembly 

ATA 

Abort  timing  assembly 

Change  Date 


Poge 


Basic  Pat.  26  September  1971 


D-l 


Table  D-l.  Definitions  of  Symbols  end  Abbreviations  (cont) 


Symbol  or  Abbreviation 


Definition 


Attitude  and  translation  control  assembly 
Altimeter  transmitter  multiplier 


Attitude 


Automatic 


Azimuth-elevation  unit 


Balance 


Battery 


Biomedical 


Barber  pole 

British  thermal  unit 

Backup 


Caution  light 
D-C  circuit  breaker 


A-C  circuit  breaker 


Constant  bandwidth 


C-band  transponder 

Computer  control  and  reticle  dimmer  assembly 
Constant  A altitude 


Coupling  data  unit 

Orbital  central  angle  during  transfer 


Control  electronics  section 


Circuitry 


Cemand  Module  Computer 


frwL-iw,  26  SipfbT  1971 
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Table  D-l.  Definitions  of  Synbols  end  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

C (cont) 
CMP 

Command  Module  Pilot 

CMPTR 

Computer 

Co 

CSI  iteration  error  (AGS) 

COAS 

Crewman  optical  alignment  sight 

comm 

Communications 

corap  caut  It 

Component  caution  light 

cont 

Continuous  rotary  control 

CONT 

Control 

cos 

Cosine 

C02 

Carbon  dioxide 

CPL 

Couple 

cps 

Cycles  per  second 

CRD 

Cosmic-ray  detector 

CRSFD 

Crossfeed 

CS 

Communications  Subsystem 

CSI 

Coelllptlc  sequence  initiation 

CSM 

Command/Servlce  Module 

CSRC 

Contingency  sample  return  container 

CW 

Continuous-wave 

C/W 

Caution  and  warning 

CWEA 

Caution  and  warning  electronics  assembly 

D 

Da 

Alignment  error  signal  (AGS) 

D/A 

Dlgltal-to-analog 

DAP 

Digital  autopilot 

dbra 

Decibel  with  respect  to  1 milliwatt 

dc 

Direct  current  (d-c,  u.ra.) 

DECA 

Descent  engine  control  assembly 

deer 

Decrease 

DEDA 

Data  entry  and  display  assembly 

Bo.ic  Dot.  26  September  1971  Chonfle  Dole 
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Table  D-l. 

Symbol  or  Abbreviation 
D (cont) 

DEMOD 

DES 

DET 

DFR 

DID 

DIF 

DIG 

DISC 

DISP 

DIST 

DN 

DOI 

DPS 

Dr 

DRB 

DSEA 

DSKY 

DUA 

DV 

DA 

E 

E 


Deflnltiona  of  Symbols  and  Abbreviations  (cont) 

Definition 


Demodulator 
Descent 
Detector 
Deadface  relay 

Display  Inertial  data  (discrete) 

Differential 

Predicted  change  in  Integrated  gravity  (AGS) 

Disconnect 

Display 

Distribution 

Down 

Descent  orbit  insertion 
Descent  propulsion  section 
LM  position  remainder  (AGS) 

Deadface  relay  box 

Data  storage  electronics  assembly 

Display  and  keyboard 

Digital  uplink  assembly 

Differential  velocity 

Lunar  alignment  correction  (AGS) 

Elevation  angle  (angle  between  active  vehicle  LOS  and 
local  horizontal  plane  at  TIGt  measured  from  direction 
of  flight) 


ECA 

ECS 

ECADR 

ED 

EDS 

EKG 

EL 


Electrical  control  assei&ly 
Environmental  Control  Subsystem 
Erasable  complete  address 
Explosive  device 
Explosive  Devices  Subsystem 
Electrocardiograph 
E le  ct  r oliml  ne  s cent 
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LM  3231 Tdble  D-l. 

Symbol  or  Abbreviation 


eng 
ENTR 
EDS 
EPS 
ERA 

ERCOUNT 
ERR 
ETB 
EV 
EVA 
EVC 
EVCS 
EWA 
Ex 
Ey 
Ez 
F 
F 

FCRA 
FDAI 
FDBK 
F/E 
FITH 
FL 
FM 
F/0 
FOV 
fps 
ft 
fwd 

Bo»ic  Dot.  26  September  1971 


Definitions  of  Symbols  end  Abbreviations  (cont) 

Definition 

Electromagnetic  interference 
Extravehicular  mobility  unit 
Engine 
Enter 

Emergency  oxygen  system 
Electrical  Power  Subsystem 
Electronic  replaceable  assent ly 
Error  counter 
Error 

Equipment  transfer  bag 
Extravehicular 

Extravehicular  astronaut;  extravehicular  activity 

Extravehicular  communications 

Extravehicular  conmunl cat ions  system 

Extravehicular  visor  assent ly 

X- component  of  attitude  error 

Y-component  of  attitude  error 

Z-component  of  attitude  error 

Fahrenheit 

Fecal  collection  receptacle  assembly 

Flight  director  attitude  indicator 

Feedback 

Fecal /ernes is 

Fire-in-the-hole 

Flash 

Frequency  modulation 
Fuel-to-oxidiser  ratio 
Field  of  view 
Foot  (feet)  per  second 
Foot  (feet) 

Forward 

PogeJ*n5 


Chong*  Dote 
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table  D-l.  Definitions  of  Symbols  end  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

G 

8 

Gravity 

GASTA 

G label  angle  sequencing  transformation  assembly 

gc 

Glgacycle(s) 

GDA 

G label  drive  actuator 

GET 

Ground  elapsed  time 

GETI 

Ground  elapsed  time  of  Ignition 

GMBL 

Glmbal 

GN&CS 

Guidance,  Navigation,  and  Control  Subsystem 

GOX 

Gaseous  oxygen 

GSE 

Ground  support  equipment 

GSOP 

Guidance  Systems  Operations  Plan 

GUID 

Guidance 

H 

h 

LM  altitude 

h 

LM  altitude  rate 

H 

Altitude  of  active  vehicle 

Ha 

Apogee  altitude 

HBR 

High  bit  rate 

He 

Helium 

Hg 

Mercury 

Hp 

Perigee  altitude 

Hrf 

High  (4-)  lav  (-)  angular  rate  scaling  (AGS) 

HTR 

Heater 

HTS 

Heat  transport  section 

HV 

High  voltage 

H20 

Vater 

H/X 

Heat  exchanger 
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Table  D-l.  Definitions  of  Symbols  and  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

I 

1AM 

Incidental  amplitude  modulation 

ICDU 

Inertial  portion  of  coupling  data  unit 

ICS 

Intercommunication  system 

ID 

Identification 

IF 

Intermediate  frequency 

IG 

Inner  glmbal  (pitch) 

IGA 

Inner  glmbal  angle 

IMU 

Inertial  measurement  unit 

incr 

Increase 

lnd 

Indicator 

ind  pwr  fall  It 

Indicator  power  failure  light 

lnd  pwr/sig  fall  It 

Indicator  power/slgnal  failure  light 

Inst 

Instrumentation 

ISA 

Interim  stowage  assembly 

ISS 

Inertial  subsection 

IV 

Intravehlcular 

IVT 

Intravehlcular  transfer 

K 

K 

Ground  elapsed  time  of  AEA  clock  zero 

KALCMANU 

Maneuver  calculation 

kc 

Kilocycle (s) 

kmc 

Kllomegacycle(s) 

kpps 

Kllopulse(s)  per  second 

L 

1st 

Lateral 

LBR 

Lmr  bit  rate 

LCA 

Liquid  cooling  assembly 

LCG 

Liquid-cooled  garment 

LCRU 

Lunar  coununlcatlons  relay  unit 

ldg 

Landing 

LGC 

LM  guidance  computer 
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Table  D-l.  Definitions  of  Symbols  and  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

L (cont) 
LGEC 

Lunar  geological  exploration  camera 

LH 

Left-hand 

LHMSSC 

Left-hand  midsection  stowage  compartment 

L10H 

Lithium  hydroxide 

LM 

Lunar  Module 

LMP 

LM  Pilot 

LOR 

Lunar  orbital  rendezvous 

LOS 

Line  of  sight;  loss  of  signal 

LPD 

Landing  point  designator 

LR 

Landing  radar 

LRV 

Lunar  roving  vehicle 

LSD 

Least  significant  digit 

It 

Light 

Itg 

Lighting 

LV 

Local  vertical;  low  voltage 

LWHS 

Lightweight  headsets 

M 

MAN 

Manual 

MANF 

Manifold 

max 

Maximum 

me 

Megacycle (s) 

MESA 

Modularized  equipment  stowage  assembly 

MET 

Mobile  equipment  transporter 

MG 

Middle  glmbal  (roll) 

MGA 

Middle  glmbal  angle 

MID 

Midcourse 

min 

Minimum 

- 

Millimeter (s) 

MOD 

Modulation 

MON 

Monitor 

MPS 

Main  Propulsion  Subsystem 
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Table  D-l.  Definitions  of  Syabols  and  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

M (cont) 

MPX 

Multiplexer 

MSD 

Most  significant  digit 

mrad 

Mllllradlan 

msec 

Millisecond (a) 

MSFN 

Manned  Space  Plight  Network 

mv 

Millivolt (a) 

wa 

Milliwatts (s) 

N 

n 

Mean  orbital  angular  rate  of  LM  in  transfer  orbit  (rad/sec) 

N 

Noun;  nunfcer  of  marks 

N/A 

Not  applicable 

NB 

Navigation  base 

NC 

Normally  closed 

nm 

Nautical  mlle(s) 

NO 

Normally  open 

No. 

Number 

norm 

Normal 

NRZ 

Nonreturn-to-zero 

N2H4 

Hydrazine 

N204 

Nitrogen  tetroxlde 

0 

OCP 

Operational  checkout  procedure 

OG 

Outer  global  (yaw) 

OGA 

Outer  global  angle 

01 

Orbit  insertion 

OPR 

Operate 

OPR  ERR 

Operator  error 

OPS 

Oxygen  purge  system 

ORDEAL 

Orbital  rate  display  - earth  and  lunar 

OSC 

Oscillator 
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Table  D-l.  Definitions  of  Symbols  end  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

0 (cont) 
OSCPCS 

Oxygen  supply  and  cabin  pressure  control  section 

OSS 

Optical  subsection 

OVBD 

Overboard 

ovhd 

Overhead 

OVKD 

Override 

OX  ID 

Oxidizer 

02 

Oxygen 

P 

P 

Semllatus  rectum  (semiparameter)  of  LM  transfer  orbit  (ft) 

P 

Previous  value  of  p In  the  Iteration  (ft) 

PA 

Power  amplifier 

PAM 

Pulse  amplitude  modulation 

para 

Paragraph 

pb 

Pushbutton  switch  (except  pushbutton/ light) 

pb/lt 

Pushbutton/ light 

PBW 

Proportional  bandwidth 

PCA 

Program  coupler  assembly 

PCM 

Pulse  code  modulation 

PCMTEA 

Pulse-code-modulation  and  timing  electronics  assembly 

PDA 

Pcwer  distribution  assembly 

PGA 

Pressure  garment  assembly 

PGNCS 

Primary  guidance,  navigation,  and  control  section 

PGNS 

Primary  guidance  and  navigation  section 

Pi  or  w 

3*1416 

PIPA 

Pulse  integrating  pendulous  accelerometer 

PLSS 

Portable  life  support  system 

PM 

Phase  modulation 

PMP 

Premodulation  processor 

Poes 

Possible 

P~P 

Peak-to-peak 
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T«bl«  D-l.  Definitions  of  Symbols  and  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

P (cont) 

ppm 

Pulse (s)  per  minute 

pps 

Pulse (s)  per  second 

PQGS 

Propellant  quantity  gaging  system 

PQMD 

Propellant  quantity  measuring  device 

PRE 

Program  reader  electronics 

press 

Pressure 

PRF 

Pulse  repetition  frequency 

PRIM 

Primary 

PRM 

Pulse  ratio  modulator 

PRN 

Pseudorandom  noise 

prplnt 

Propellant 

PS 

Power  supply 

PSA 

Power  and  servo  assenfely 

psi 

Pound (s)  per  square  inch 

psla 

Pound (s)  per  square  inch  absolute 

paid 

Pound (s)  per  square  inch  differential 

PSK 

Phase-shift  keyed 

PT 

Pressure  transducer 

PTA 

Pulse  torque  assembly 

PTT 

Push- to- talk 

PVT 

Pressure-volume-temperature 

pwr 

Power 

a 

q 

Perlfocus  (AGS) 

qlD 

Perlfocus  altitude  of  predicted  LM  trajectory  (TPI  only) 

q* 

Apofocus  altitude  of  LM  trajectory  (AGS) 

QI 

Quantity  indicator 

qLT 

Perlfocua  altitude  of  LM  trajectory  (AGS) 
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LM  3231  Table  D-l.  Definitions  of  Symbols  and  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

Q 

qty 

Quantity 

quad 

Quadrant 

R 

r 

LM  range  rate 

R 

Rankine;  radius  vector;  LM-to-CSM  range  (ACS) 

R 

Range  rate  between  LM  and  CSM  (AGS) 

RC 

Resistance- capacitance 

R/C 

Reverse  current 

RCCA 

Rough  combustion  cutoff  assembly 

RCR 

Reverse- cur rent  relay 

RCS 

Reaction  Control  Subsystem 

revr 

Receiver 

RCU 

Remote  control  unit 

rex 

X-component  of  CSM  position  (AGS) 

rcy 

Y-component  of  CSM  position  (AGS) 

rez 

Z-component  of  CSM  position  (AGS) 

RD 

Relay  driver;  desired  radial  jerk  (AGS) 

RDR 

Radar 

Ref 

Reference 

REFSMMAT 

Reference  stable  member  matrix 

reg 

Regulator 

RES 

Resolver 

RF 

Radio  frequency 

rf 

Predicted  orbit  Insertion  burnout  radius  (AGS) 

rf 

Desired  final  value  of  altitude  rate  (AGS) 

RGA 

Rate  gyro  assembly 

RH 

Right-hand 

RHSC 

Right-hand  side  console 

RJB 

Relay  junction  box 

rme 

Root  mean  square 
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LM  3231  Table  D-l.  Definitions  of  Syabols  and  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

R (cont)  * 

RND2 

Rendezvous 

RNG 

Range 

ROD 

Rate  of  descent 

RR 

Rendezvous  radar;  estimated  range  between  LM  and  CSM  (AG 

RR 

Estimated  range  rate  between  LM  and  CSM  (AGS) 

RRE 

Rendezvous  radar  electronics 

RRS 

Calculated  range  at  time  of  radar  range  measurement 

FT 

Resistance  thermometer 

rx 

X-component  of  LM  position  (AGS) 

ry 

Y- component  of  LM  position  (AGS) 

rz 

Z-coqponent  of  LM  position  (AGS) 

RZ 

Retum-to-zero 

S 

SBPA 

S-band  power  amplifier 

SBX 

S-band  transponder 

SC 

Signal  conditioner 

S/C 

Stabilization  and  control 

SCEA 

Signal-conditioning  electronics  assembly 

S AE 

Term  proportional  to  sine  of  AE 

SE 

Systems  Engineer 

sec 

Second(s);  secondary 

sel 

Selector 

SENS 

Sensitivity 

SEP 

Separator 

SEQ 

Sequence;  scientific  equipment 

SHe 

Supercritical  helium 

SG 

Signal  generator 

SHFT 

Shaft 

SIG 

Signal 

Change  Date 


Poge 


Basic  Date  26  September  1971 


D-l  3 


LMA790-3-LM 

APOLLO  OPCKATIONS  HANDBOOK 


LM  3231  Table  D-l,  Definition*  of  Symbols  and  Abbreviations  (cont) 


Symbol  or  Abbreviation 
S (cont)  * 


Definition 


sin 

SOV 

SPA 

ST  BY 

SUBCAR 

SUPCRIT 

sv 

swc 

sys 

T 


Sine 

Shutoff  valve 

Signal  processor  assembly 

Standby 

Subcarrier 

Supercritical 

Switch 

Solar  wind  composition  (experiment) 
System 


t 

T 

T (Align) 

TAI 

TAo 

tb 

TBD 

TCA 

tco 

TCP 

TA 

TAV 

TE 

te^> 

TET 

TFC 

TFF 

TFI 


AGS  computer  time  (AGS) 

Time 

State  vector  time  (GET)  selected  to  define  IMU  and  LM 
orientation 

Absolute  time  (AGS) 

Time  from  CSI  to  CDH  (AGS) 

Talkback 

To  be  determined 

Thrust  chamber  assembly 

Predicted  time  from  CDH  to  TPI  (AGS) 

Thrust  chamber  pressure 
Time  to  CDH,  CSI,  or  TPI 
Target  AV  (AGS) 

Timing  electronics  equipment 
Temperature 

State  vector  Integration  time 
Time  from  engine  cutoff 

Time  of  free  fall  to  300,000  ft,  earth  orbit; 

35,000  ft,  lunar  oiblt 

Time  from  TIG 
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Tabl*  0-1  • Definition*  of  Symbol*  and  Abbreviation*  (cont) 


. or  Abbreviations 

Definition 

T (cont) 
TP  INT 

Tine  from  Intercept 

TG 

Time-to-go  to  engine  cutoff 

THR 

Thruet 

Ti 

Tine  to  CSI  (AGS) 

TIG 

Time  of  Ignition 

tigA 

AGS  computer  time  of  CSI  maneuver  (AGS) 

tigB 

Absolute  time  of  CDH  maneuver  (AGS) 

tigC 

AGS  computer  time  of  TP I or  mldcourae  maneuver  (AGS) 

TLE 

Tracking  light  electronics 

TLM 

Telemetry 

TPF 

Transfer  phase  final  maneuver 

TP  I 

Transfer  phase  Initiation 

TPM 

Transfer  phase  midcourse 

Tr 

Time  to  rendezvous  (AGS) 

TR 

Redeslgnatlon  time  remaining  (PGNS) 

T/R 

Transmitter/receiver 

TRANSL 

Translation 

TRUN 

Trunnion 

TTCA 

Thrust/translatlon  controller  assembly 

TTI 

Time  to  Initiate 

TTIG 

Time  to  Ignition 

TV 

Television 

TVC 

Thrust  vector  control 

tw 

Thumbvheel 

TX 

Telemetry  transmitter 

LM  rotational  axia  In  Y-Z  plane  45*  from  +Z 
Urine  collection  and  tranafer  aaaembly 
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LM  3231 Table  D-l.  Definitions  of  Symbols  and  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

U (cont) 

UDMH 

Unsymmetrlcal  dime thy lhydrazlne 

UHF 

Ultrahlgh  frequency 

UR S 

Urine  receptacle  system 

usee 

V 

Microsecond (s) 

V 

Verb;  Inertial  velocity  vector  at  TIG;  LM  velocity; 
LM  rotational  axis  In  Y-Z  plane  315*  from  +Z 

vac 

Volts,  alternating  current 

VCO 

Voltage-controlled  oscillator 

Vex 

X- component  of  CSM  velocity  (AGS) 

Vcy 

Y-component  of  CSM  velocity  (AGS) 

Vc* 

Z-component  of  CSM  velocity  (AGS) 

vdc 

Volts,  direct  current 

VDX 

AV  expended  in  X-body-axls  direction  minus 
descent  engine  capability 

VDY 

AV  expended  In  Y-body-axia  direction 

VDZ 

AV  expended  in  Z -body -axis  direction 

VEL 

Velocity 

VG 

Magnitude  of  velocity  vector  required  by  LM  for 
transfer  orbit  injection  (fps);  magnitude  of  LM 
velocity  to  be  gained 

VGX  (LM) 

Component  of  VG  vector  resolved  along  present  X-axls 

VGX  (LV) 

Component  of  VG  vector  at  TIG  along  (RxV)xR 

VGY  (LM) 

Component  of  VG  vector  resolved  along  present  Y-axls 

VGY  (LV) 

Component  of  VG  vector  at  TIG  along  VxR 

VGZ  (LM) 

Component  of  VG  vector  resolved  along  present  Z-axls 

VGZ  (LV) 

Component  of  VG  vector  at  TIG  along  -R 

Vhw 

Horizontal  velocity  (AGS) 

VHP 

Very  high  frequency 

VI 

Inertial  velocity 

vlv 

Valve 

Vo 

AV  for  CSI  maneuver  (AGS) 
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T^l*  D-l.  Definitions  of  Syabols  and  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

V (cont) 

vol 

Volume 

VOX 

Voice-operated  relay 

VPI 

Valve  poeition  indicator 

vpo 

CDH  maneuver  AV  (AGS) 

Vpy 

Velocity  perpendicular  to  CSM  orbit  (AGS) 

vrms 

Volts  root  mean  square 

VSm 

Velocity  to  be  gained  during  burn  (AGS) 

VT 

Total  velocity  required  to  rendezvous  (direct  interception 
only) 

Vx 

Velocity  along  X-axis;  altitude  rate 

Vy 

Lateral  velocity;  velocity  along  Y-axis 

Vyo 

LM  velocity  normal  to  CSM  orbit  plane  (AGS) 

Vz 

Forward  velocity;  velocity  along  Z-axls 

W 

vim  It 

Warning  light 

Wbx 

X-unit  vector  for  commanding  attitude  (AGS) 

Wby 

Y-unit  vector  for  commanding  attitude  (AGS) 

Wbz 

Z-unit  vector  for  commanding  attitude  (AGS) 

Wcx 

X-unit  vector  normal  to  CSM  orbit  (AGS) 

Wey 

Y-unit  vector  normal  to  CSM  orbit  (AGS) 

Wcz 

Z-unit  vector  normal  to  CSM  orbit  (AGS) 

X 

X 

LM  vertical  axis 

XDV 

External  AV 

xmtr 

Transmitter 

xpndr 

Transponder 

XTAL 

Crystal 

Y 

Y 

LM  lateral  axis;  LM  ©ut-of-plane  position  (AGS) 

Ycx 

X-component  of  CSM  position  (AGS) 
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Table  D-l.  Definition*  of  Symbols  and  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

Y (cont) 

Ycy 

Y-conponent  of  CSM  position  (AGS) 

Yes 

Z-component  of  CSM  position  (AGS) 

YD 

Desired  out-of-plane  jerk 

yf 

Predicted  value  of  out-of-CSM-orbit  plane  position  (AGS) 

Yx 

X-component  of  LM  position  (AGS) 

Yy 

Y- component  of  LM  position  (AGS) 

Ys 

z 

Z-coisponent  of  LM  position  (AGS) 

z 

A 

LM  fore-aft  axis 

6L 

Landing  azimuth  angle  (AGS) 

AE 

Difference  between  Initial  end  final  eccentric  anomalies 
of  transfer  orbit  (rad) 

Ah 

Altitude  differential 

AH 

Altitude  between  active  and  passive  vehicle  after  CDH  (AGS) 

Ap 

Change  in  p for  next  iteration  (AGS) 

AP 

Pressure  differential 

AR 

Magnitude  of  difference  between  position  state  vector 
before  and  after  incorporation  of  mark  data 

Aro 

Differential  altitude  in  coelllptlc  orbit  (AGS) 

AT 

Time  differential 

ATRANS 

Time  required  for  transfer  from  TIG  (TPI)  to  time  of 
Intercept 

AV 

Velocity  change  (differential)  ; magnitude  of  difference 
between  state  vector  before  and  after  incorporation  of 

mark  data 

AV  (CDH) 

Required  impulsive  AV  to  accomplish  CDH  maneuver  at  TIG 
(CDH) 

AV  (CSI) 

Required  impulsive  AV  to  accomplish  CSI  maneuver  at  TIG 
(CSI) 

AVgx 

AV  in  X-dlrectlon  (AGS) 

AV*y 

AV  in  Y-direction  (AGS) 
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Table  D-l.  Definitions  of  Synbole  end  Abbreviations  (cont) 


Symbol  or  Abbreviation 

Definition 

A (cont) 

AVgs 

AV  In  Z-dlrectlon  (AGS) 

AVra 

Measured  AV  magnitude 

AV  (MID) 

Required  Impulsive  AV  to  accomplish  next  midcourse 
maneuver  at  TIG  (MID) 

AV  (TPF) 

Required  Impulsive  AV  to  accomplish  Intercept  (TPF) 
maneuver  at  calculated  time  of  Intercept 

AV  (TPI) 

Required  Impulsive  AV  to  accomplish  TPI  maneuver  at 
TIC  (TPI) 

AVy 

External  AV  component  in  horizontal  direction 
perpendicular  to  CSM  orbit  plane  (AGS) 

AVX  (LM) 

Component  of  integrated  acceleration  along  LM  +X-axis 

AVX  (LV) 

Component  of  AV  applied  at  TIG  along  (RxV)xR 

AVY  (LM) 

Component  of  Integrated  acceleration  along  LM  +Y-axla 

AVY  (LV) 

Component  of  AV  applied  at  TIG  along  VxR 

AVZ  (LM) 

Component  of  Integrated  acceleration  along  LM  +Z-axis 

AVZ  (LV) 

Component  of  AV  applied  at  TIG  along  -R 

AO 

Angular  difference  between  RR  indicated  LOS  and  state 
vector  LOS 

» 

Angle 

a 

Semimajor  axis  of  transfer  orbit  (AGS) 

9 

Phase 

- 

Infinity 

< 

Less  than  or  equal  to 

> 

Greater  than  or  equal  to 

< 

Is  less  than 

> 

Is  greater  than 

0 

Angle  between  LM  +Z-axls  and  local  horizontal  plane  (pitch) 

Of 

LM-to-CSM  phase  angle 

OLOS 

Predicted  LOS  angle  at  TPI  time  (AGS  TPI  only) 

C 

Angle  between  LM  +Z-axls  and  local  horizontal  plane  (AGS) 

9 

Taw 

+ 

Roll;  angle  between  LOS  and  forward  direction 

n 

Angle  between  RR  LOS  and  LM  +Z-axls 
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APPENDIX  F 
ALPHABETICAL  INDEX 

A Pago 

Abbreviations,  Definitions  of  Symbols  aad D_1 

Abort  Procedures 5.1-1 

APS  Abort  (LGC  P71,  AEA  410+00000) 4.10-116 

ACA  Hardover  4.5-14 

Activation,  Subsystem  4.2-2 

AGS 

AEA/DEDA  Restrictions 4.4-5 

AEA  Readiness  Check 4.6-55 

AEA  Self-Test . 4.6-45 

AGS  Accelerometer  Calibration 4.6-58 

AGS  (Alignment) . 4.9-17 

AGS  Alignment,  Backup  (Using  AGS  Body-Axis  Alignment  & AOT) 4.9-20 

AGS  Alignment,  Backup  (Using  AGS  Body-Axis  Alignment  6 PGNS  IMU) 4.9-19 

AGS  Attitude  Error  Display  4.5-34 

AGS  Attitude  Hold/Rate  Command 4.5-8 

AGS  Automatic 4.5-6 

AGS  Automatic  Rendezvous  Radar  IM  State  Vector  Update 

(Raw  Data  Transfer  Via  LGC) . , 4,8-22 

AGS/CES  4. 6-42 A 

AGS  Checkout  4.6-46 

AGS  Contingency  LM  Lunar  Touchdown  State  Vector,  Load 4.6-51 

AGS  Direct 4 5-J.2 

AGS  FITH 4 ! 12-14 

AGS  Gyro  & Accelerometer  Calibration 4.6-46 

AGS  Initialization  Routine  (R47)  . 4.6-23 

AGS  Lunar  Align  (400+40000) 4.9-29 

AGS  Lunar  Azimuth  Store  4.6-61 

AGS  Lunar  Surface  Gyro  Calibration  4.6-60 

AGS  Manual  Absolute  Time  Initialization  4.6-49 

AGS  Manual  CSM  State  Vector  Update/Inltlallzatlon 4.6-52 

AGS  Manual  LM  State  Vector  Update/Inltlallzatlon  4.6-50 

AGS  Orbit  Insertion  4.7-36 

AGS  Orbital  Steering  . 4.6-53 

AGS  Orientation  to  Initial  Computed  Steering  Attitude,  4.6-56 

AGS  Out-of-Plane  Maneuver 4.7-34A 

AGS  Partial  Power-Down  4.6-63 

AGS  Power-Down 4.6-42A 

AGS  Power-Up 4.6-43 

AGS  Power-Up  From  AGS  Partial  Power-Down . 4.6-63 

AGS  (Prethrust) 4.7-34A 

AGS  Pulse  4.5-10 

AGS  RCS  Axis-by-Axls  Thrust  4.10-51 

AGS  Rescaling  From  Lunar  to  Earth  Mission 4.6-61 

AGS  Selector  Logic 4.4-49 

AGS  Total  Attitude  Display  4.5-33 

AGS  warn  It  (malfunction  procedure)  5.2-14 

AGS  Vb  Vector  Update  4.6-59 

DEDA  response  abnormal  (malfunctions  procedure) • • • • 5.2-14 

PGNCS/AGS  Align  4.9-17 

Rate  Gyro  Check  ......  4.6-54 

Alarm  Codas  (V05  N09) 4.4-29 

Alignment 4.9-2 

AGS  4.9-17 

AGS  Lunar  Align  (400+40000) • 4.9-29 

Backup  AGS  Alignment  (Using  AGS  Body-Axis  Alignment  6 AOT) 4.9-20 

Backup  AGS  Alignment  (Using  AGS  Body-Axis  Alignment  & PGNS  IMU)  ........  4.9-19 

Docked  Manual  IMU  Coarse  Alignment  •••*•••••  4.9-16 

IMU  Orientation  Determination  Program  (PS1)  , 4.9-2 

IMU  Realign  Program  (P52) • • 4.9-5 

XSS  Coarse  Align  • . . . 4.9-14 

Lunar  Surface  Alignment . . . . 4.9-22 
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PGNCS  

PGNCS/AGS  Align  !!!!!!!!!! 

PGNCS  Lunar  Surface  Align  Program  (P57) 

Torque  Gyros  

ALSEP  * 

ALSEP  Operations  

Open  Scientific  Equipment  (SEQ)  Bay  

Pallet  Assembly  Remote  Deployment  

Pallet  Assembly  Manual  Deployment  . . . . 

Pallet  Assembly  Manual  Deployment  in  Low  Attitude  . . 

Removal  of  RTG  Fuel  Element  

Altitude/Altitude  Rate  Display  [ 

AOT  Detent /LPD/COAS  Codes  (N70,  N71) ] 

AOT  Lighting  Check  * 

Approach  Phase  Program  (P64)  

APS 

APS  Abort  (LGC  P71#  AEA  410+00000) 

APS  Periodic  Monitoring  

APS  Pressurization  & Checkout  

APS  Pressurization  & Checkout  (Alternate) 

APS/RCS  Propellant  Interconnect  

APS  Temp/Press  Prepressurization  Check  

APS  Thrust  Program  (P42)  With  AGS  Follovup/In  Control 

Ascent  Engine  On/Off  Control  

ASC  He  REG  1 (2)  tb-bp  (malfunction  procedure)  . . . 

ASC  HI  REG  caut  It  (malfunction  procedure)  

ASC  PRESS  warn  It  (malfunction  procedure) 

ASC  QTY  caut  It  (malfunction  procedure) , 

Fuel  or  oxid  press  abnormal  (malfunction  procedure)  . 
Fuel  or  oxid  temp  abnormal  (malfunction  procedure)  . 
He  press  abnormal  or  deer  (malfunction  procedure)  . . 

ARS/Cabin  Atmosphere , Contaminants  In 

ARS/PGA  Pressure  Integrity  Check  

ARS  Purge  (EVA  Preparation)  . . 

Ascent  Battery  Activation  & Checkout  

Ascent  Stage  Oxygen  Tank  Bleed- Down  Procedure  

Ascent  Stage  Oxygen  Tank  Top-Off  Procedure  

Attitude  Control  Modes  . . 

Attitude  Error  Display , Mode  I 

Attitude  Error  Display,  Mode  II  

Attitude  Rate  Display  


Page 

4.9- 2 

4.9- 17 

4.9- 22 

4.9- 15 

4.15-37 

4.15- 37 

4.15- 38 

4.15- 39 

4.15- 40 

4.15- 41 
4.5-37 

4.4- 32 

4.2- 17 

4.10- 86 

4.10- 116 
4.13-31 

4.12- 3 

4.12- 4 

4.13- 29 

4.2- 48 

4.10- 22 

4.5- 19 

5.2- 29 

5.2- 29 

5.2- 28 

5.2- 29 

5.2- 29 

5.2- 29 

5.2- 29 

5.3- 8 

4.2- 29 

4.15- 14 

4.2- 45 

5.4- 24A 

5.4- 24B 

4.5- 2 

4.6- 38 
4.6-38 
4.5-34 


B 

®r*klng  Phase  Program  (P63)  With  AGS  Preparation  for  Orbit  Insertion  (410+00000)  . 4.10-73 

C 


Cabin  Atmosphere  Filtering  

Cabin  Depressurization  

Cabin  Leak  Check  

Cabin  Leak,  Excessive  

Cabin  Operations  

Cabin  Repressurization  

Cabin  Repressurlzatlon  System,  Disable  LM  . 
Cabin  Repressurlzatlon  System,  Enable  LM  . . 
Calibration 

AGS  Accelerometer  Calibration  

AGS  Gyro  & Accelerometer  Calibration  . . 
AGS  Lunar  Surface  Gyro  Calibration  . . . 
Camera  Wedge,  Installation  of  16-MM  Sequence 
Caution  & Warning  Array  Checkout  


4.13- 17 

4.13- 11 

4.13- 14 
5.3-2 
4.15-2 

4.13- 13 

4.14- 6 

4.14- 5 


4.6- 58 

4.6- 46 

4.6- 60 
4.13-50 
4.2-19 
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CES 

Abnormal  dynamics  during  MPS  thrusting  (malfunction  procedure)  5.2*19 

Abnormal  vehicle  dynamics  (non-MPS)  (malfunction  procedure)  ....  5.2-16 

AGS  pulse  or  direct  ends  abnormal  (malfunction  procedure) . 5.2-18 

CES  AC  warn  It  (malfunction  procedure) 5.2-22 

CES  DC  warn  It  (malfunction  procedure) 5.2-22 

ENG  GMBL  caut  It  (malfunction  proesdure) 5.2-20 

ENG  THRUST  & CMD  THRUST  Ind  do  not  agree/off  schedule  (malfunction  procedure)  • 5.2-21 

LH  drifts  out  of  deadband  (malfunction  procedure)  5.2-17 

No  MPS  Ignition  at  TIG  » 0 (malfunction  procedure) 5.2-21 

No  MPS  shutdown  (malfunction  procedure)  5.2-20 

PGNS  minimum  Impulse  (V76)  ands  abnormal  (malfunction  procedure)  5*2-17 

PRE  AMPS  caut  It  (malfunction  procedure) 5.2-22 

Premature  MPS  Ignition  (malfunction  procedure)  5.2-20 

Prop  cmds  abnormal  (malfunction  procedure) 5.2-18 

TTCA  cmds  abnormal  (malfunction  procedure)  5.2-19 

Checklist  Reference  Codes  (V50  N25)  4.4-28 

Circuit  Breaker  Activation  . 4.2-10 

COAS  Lighting  Check  4.2-18 

Coelliptic  Sequence  Initiation  (LGC  P32,  AEA  410+10000)  4.7-7 

Communications 

Cannot  acquire  phaselock  (malfunction  procedure)  5.2-46 

Communications  Basic  4.13-17 

Communications  (Subsystem  Management) 4.13-17 

Connect  to  LM  ECS  & Communications 4.14-6 

Disconnect  From  LM  ECS  6 Communications 4.14-8 

DSEA  Check  4.13-23 

DUA  Backup  Voice  Disable  4.13-26 

DUA  Backup  Voice  Enable  .....  4.13-26 

DUA  Disable  4.13-25 

DUA  Enable 4.13-25 

Loss  of  ICS  (malfunction  procedure) 5.2-44 

Loss  of  S-band  voice  comm  (malfunction  procedure)  5.2-45 

Loss  of  VHP  voice  comm  with  CSM  (aalf unction  procedure) 5.2-44 

Loss  of  voice  comm  with  EVA  (one  man  EVA)  (malfunction  procedure) 5.2-47 

Low-Power  S-Band  Backup  Voice,  LBR  Check  With  Steerable  Antenna  • 4.2-40 

MSFN  reports  loss  of  PCM.  S-band  voice  OK.  (malfunction  procedure)  5.2-46 

One  crewman  has  abnormal  (unselected)  hot  mike  (malfunction  procedure)  • • • • 5.2-44 

Relay  Mode:  CSM  Voice  to  MSFN 4.13-22 

Relay  Mode:  EVA  (One-Man  EVA) 4*13-21 

Relay  Mode:  EVA  (Two-Man  EVA) 4.13-20 

S-Band  Antenna  Cooldown  4.13-26 

S-Band  Configuration  for  LOS  4.13-19 

S-Band  CWEA  Enable  •••••  4.13-23 

S-Band  LBR  Data  Enable 4.13-23 

S-Band  Operation  In  PTC  Mode  4.13-26 

S BD  RCVR  caut  It  (malfunction  procedure) 5.2-46 

VHP  Ranging  Check  4.13-24 

VHP  B Data  Enable 4.13-23 

Connect  to  LM  ECS , Crewman • 4.2-28 

Connect  to  LM  ECS  & Communications 4.14-6 

Constant  A Altitude  (LGC  P33,  AEA  410+20000) 4.7-14 

Consumables  Check  ..........  4.2-21 

Controls  and  Displays E-l 

Coolant  Loop  (HTS)  Activation,  Secondary  4.13-8 

Cooling  H20  Changeover,  LM  H20  (LCG)  to  PLSS  H20 4.15-28 

Cooling  H20  Changeover,  PLSS  H20  to  LM  H20  (LCG) 4.15-28 

Crash  Bar  Deployment  ......  .......  4.13-51 

Crash  Bar,  Stow 4.13-51 

Crash  Bar,  Unstow 4.13-51 

Crew-Defined  Maneuver  Routine  (R62)  4.6-11 

Crewman  Connect  to  LM  ECS 4.2-28 

Crewman  Disconnect  Transfer  Umbilical  . 4.2-28A 

CSM  Backup  4.7-38 
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CSM  Coelliptic  Sequence  Initiation  Targeting  Program  (P72) 

CSM  Constant  A Altitude  Targeting  Program  (P73)  

CSM  Transfer  Phase  Initiation  Targeting  Prograa  (P74)  . . 

CSM  Transfer  Phase  Midcourse  Targeting  Prograa  (P75)  . . . 

CSM  Transfer  to  LM  Power  (Unstaged)  

CSM  Transfer  to  LM  Power  (Staged  - Lifeboat)  . . . * * 

D 
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4.7- 38 

4.7- 41 

4.7- 43 

4.7- 46 

4.3- 27 

4.3- 28 


DAP  Data  Load  Routine  (R03)  

Deactivation , Final  Subsystem  

Deactivation,  Subsystem  

DEDA  Accessible  Parameters  List  

DEDA  Input  List  

DEDA  Output  List  

Defecation  Disposal  (Alternative  Mode)  

Defecation  Disposal  (Prime  Mode) 

Descent  Engine  On/Off  Control  

Descant  Engine  Throttle  Control  

Descent  O2  Venting  

Disconnect  From  LM  ECS  6 Communications 

Displays,  Controls  and  

Docking,  LM  

DPS 

Descent  Engine  On/Off  Control  

Descent  Engine  Throttle  Control  

DES  He  REG  1 (2)  tb  - bp  (malfunction  procedure)  . . . . 

DES  He  REG  2 (1)  tb  - gray  (malfunction  procedure)  • . . 

DES  QTY  warn  It  (malfunction  procedure) 

DES  REG  warn  It  (malfunction  procedure)  

DPS  Abort  (LGC  P70,  AEA  410+00000) 

DPS  Periodic  Monitoring  

DPS  Pressurization  & Checkout . 

DPS  Propellant  Tank  Venting  

DPS  Supercritical  He  Venting  (Lunar  Surface  Only)  . • • • 

DPS  Temp/Press  Prepressurization  Check  

DPS  Thrust  Program  (P40)  With  AGS  Followup,  Docked  • • . 

DPS  Thrust  Program  (P40)  With  AGS  Followup/In  Control  . . 

Fuel/oxld  press  abnormal  (malfunction  procedure)  • • . . 

Fuel/oxid  temp  abnormal  (malfunction  procedure)  

FUEL  VENT/0XID  VENT  tb  - abnormal  (malfunction  procedure) 

He  press  abnormal  (malfunction  procedure)  

Loss  of  Descent  Power  

PQGS  Ind  abnormal  (malfunction  procedure)  

Drogue  (CSM  Side),  Install  

Drogue  (CSM  Side),  Remove  

Drogue  (LM  Side),  Install  

Drogue  (LM  Side),  Remove  . 

DSEA  Check  

DSKY  Light  Test  

DU A Backup  Voice  Disable  

DUA  Backup  Voice  Enable  • •••••••«  . 

DUA  Disable  

DUA  Enable  

Dynamic  Display  Modes  


4.6-8 

4.3- 12 

4.3- 2 

4.4- 57 

4.4- 51 

4.4- 54 

4.13- 49 

4.13- 48 

4.5- 14 

4.5- 22 

5.4- 24B 

4.14- 8 
E-l 

4.11- 6 

4.5- 15 

4.5- 22 
5.2-25 

5.2- 25 

5.2- 26 

5.2- 24 

4.10- 106 

4.13- 30 

4.2- 50 

4.12- 2 

4.12- 2A 

4.2- 49 

4.10- 61 

4.10- 2 

5.2- 24 

5.2- 25 

5.2- 26 

5.2- 25 

5.3- 11 
5.2-26 

4.14- 11 

4.14- 12 

4.14- 10 

4.14- 11 

4.13- 23 

4.6- 19 

4.13- 26 

4.13- 26 

4.13- 25 
4.13-25 
4.5-30 


E 


ED 

ED  Prestaging  Check  4.12-8 

ED  RELAYS  caut  It  (malfunction  procedure) 5.2-58 

STAGE  SEQ  RELAYS  SYS  A 6 B Its  - off  when  MASTER  ARM  - ON  (malfunction 

procedure)  5.2-58 

STAGE  SEQ  RELAY  SYS  A or  B It  - off  when  MASTER  ARM  - ON  (Mlfunctlon 

procedure)  5.2-59 
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Emergency  Procedures  • •••••••,.... 5.3-2 

Contaminants  In  ARS/Cabin  Atmosphere 5.3-8 

Emergency  Forward  Hatch  Opening  (Cabin  Side)  5.3-8 

Emergency  Transfer,  Using  OPS  . . 5.3-7 

EPS  Prestaging  Check  - Lunar  Contingency  (One  Ascent  Battery  Only)  5.3-10 

Excessive  Cabin  Leak 5.3-2 

Extravehicular  Transfer  (Staged  Vehicle)  ....  5.3-15 

Final  Subsystem  Preparation  for  EVT  5.3-16 

Fire/Smoke  in  Cabin  (Not  in  Suit  Loop)  5.3-3 

Fire/Smoke  in  Suit  Loop 5.3-3 

Loss  of  CDR  Bus  During  Powered  Descent 5.3-11 

Abort  (DPS  Engine),  To 5.3-11 

Abort  (APS  Engine),  To 5.3-12 

Reconfigure  . 5.3-13 

Loss  of  Descent  Power  ........  5.3-11 

Loss  of  ED  Sub-system 5.4-35 

Loss  of  LMP  Bus  During  Powered  Descent 5.3-13 

Abort  (DPS  Engine),  To 5.3-13 

Abort  (APS  Engine),  To 5.3-14 

Reconfigure 5.3-14 

Loss  of  Manual  and  Auto  APS  Start  Capability  5.4-25 

Loss  of  Manual  and  Auto  APS  Start  Capability  (with  loss  of  one  bus)  ...  5.4-31 

Smoke  in  Cabin  (Crew  Unsuited) 5.3-9 

Subsystem  Preparation  for  Egress 5.3-15 

Suit  Leak  in  Depressurized  Cabin 5.3-4 

Vacuum  Changeover  - PLSS  toLM  5.3-5 

Vacuum  Transfer  to  CSM,  Crewman 5.3-6 

ECS 

ARS/Cabin  Atmosphere,  Contaminants  In 5.3-8 

ARS/PGA  Pressure  Integrity  Check  4.2-29 

Cabin  Atmosphere  Filtering  ...  4.13-17 

Cabin  Depressurization 4.13-11 

Cabin  Leak  Check . * 4.13-14 

Cabin  Leak,  Excessive 5.3-2 

CABIN  PRESS  - high  (malfunction  procedure)  ••••••••  5.2-51 

CABIN  PRESS  - low  or  deer  (malfunction  procedure) 5.2-50 

Cabin  Repressurization . # 4.13-13 

Cabin  Repressurization  System,  Disable  LM».  •••••  4.14-6 

Cabin  Repressurization  System,  Enable  LM  ......  4.14-5 

CABIN  warn  It  (malfunction  procedure)  ..............  5.2-50 

Connect  to  LM  ECS,  Crewman  . ...........  4.2-28 

Connect  to  LM  ECS  & Communications  .•••••••••••••••  4.14-6 

Consumables  Check  ...  4.2-21 

Coolant  Loop  (HTS)  Activation,  Secondary  ....  ...  4.13-8 

Cooling  1120  Changeover,  LM  H20,  (LCG)  to  PLSS  H20 4.15-28 

Cooling  H20  Changeover,  PLSS  H20  to  LM  H20  (LCG) 4.15-28 

C02  It  (malfunction  procedure)  ......  ........  5.2-54 

Disconnect  From  LM  ECS  & Communications  4.14-8 

ECS  Activation  & Checkout 4.2-21 

ECS  Basic  (Unstaged  & Staged)  . 4.13-23 

ECS  caut  It  (malfunction  procedure) 5.2-54 

ECS  Periodic  Monitoring  (Staged)  ••••.  . 4.13-7 

ECS  Periodic  Monitoring  (Unstaged)  ......  4.13-5 

ECS  Prestaging  Check  .....  4.12-8 

ECS  (Subsystem  Management) 4.13-3 

ECS  Status  (TVo  Men  on  Lunar  Surface) 4.15-24 

GLYCOL  caut  It  (malfunction  procedure) 5.2-54 

GLYCOL  comp  It  (malfunction  procedure) 5.2-55 

GLYCOL  press  - low  or  deer  (malfunction  procedure) 5.2-56 

Glycol  Prop  Check  4.2-21 

GLYCOL  temp  - high  or  incr  (malfunction  procedure) 5.2-55 

1120  Dispenser  Activation 4.13-16 

H20  QUANTITY  - low  or  deer  abnormally  (malfunction  procedure) 5.2-50 

H20  SEP  It  (malfunction  procedure) 5.2-54 
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LCG  Recharge  Procedure  4,13-14 

02  Demand  Regulator  Checkout 4,2-24 

02  Demend  Regulator  Check  (Alternative),  In-Flight 4,2-27 

02  QTY  caut  It  (malfunction  procedure) 5,2-53 

02  QUANTITY  - low  or  deer  (malfunction  procedure) 5,2-53 

02  Supply  Activation  . . 4.2-23 

PART  PRESS  C02  - high  (malfunction  procedure)  5.2-54 

Primary  L10H  Cartridge  Replacement  . • . • 4,13-9 

Secondary  L10H  Cartridge  Replacement  . 4,13-10 

SUIT  FAN  It  (malfunction  procedure) 5,2-54 

SUIT/FAN  warn  It  (malfunction  procedure) 5.2-52 

Suit  Fan  Activation,  Checkout,  and  Water  Separator  Check 4.2-23 

SUIT  ISOL  Valve  Check  4.2-22 

Suit  Leak  in  Depressurized  Cabin 5.3-4 

SUIT  PRESS  - high  (egress  mode)  (malfunction  procedure)  5.2-52 

SUIT  PRESS  - low  (malfunction  procedure) 5.2-52 

Egress,  Final  Subsystem  Configuration  for  4.15-23 

Emesis  Disposal  4.13-48 

Enable  W-Hatrlx  Initialization  • . 4.6-33 

EPS 

A-C  voltage  high  (malfunction  procedure) 5.2-40 

Ascent  Battery  Activation  & Checkout  4.2-45 

Bat  tb  abnormal  (UNSTAGED)  (malfunction  procedure)  5,2-39 

BATTERY  caut  It  (STAGED)  (malfunction  procedure)  5.2-39 

BATTERY  caut  It  (UNSTAGED)  (malfunction  procedure)  5.2-39 

Bus  functions  lost  (malfunction  procedure)  5.2-41 

Circuit  Breaker  Activation  4.2-10 

DC  BUS  warn  It  (STAGED)  (malfunction  procedure)  .......  5.2-38 

DC  BUS  warn  It  (UNSTAGED)  (malfunction  procedure) 5.2-36 

EPS  Activation  & Checkout  4.2-5 

EPS  Basic  (Staged)  4.13-36 

EPS  Basic  (Unstaged)  4.13-35 

EPS  Check,  Post-DPS  Burn  4.13-38 

EPS  Periodic  Monitoring  (Staged)  4.13-40 

EPS  Periodic  Monitoring  (Unstaged)  4.13-38 

EPS  Poststaging  Check  4.12-8 

EPS  Preparation  for  DPS  Burn  4.13-36 

EPS  Prestaging  Check  4.12-6 

EPS  Prestaging  Check  - Lunar  Contingency  (One  Ascent  Battery  Only)  5.4-2 

EPS  (Subsystem  Management) 4.13-35 

INVERTER  caut  It  (malfunction  procedure) 5.2-40 

LCA  Duty  Cycle  During  Secondary  Coolant  Loop  Operation  4.13-40 

Loss  of  CDR  Bus  During  Powered  Descent 5.3-11 

Loss  of  LMP  Bus  During  Powered  Descent  5.3-13 

Lunar  Stay  Battery  Management 4.13-41 

VOLTS  - low  (malfunction  procedure) 5.2-36 

Erasable  Modification  Routine  (R01) 4.6-41 

EVA  Antenna,  Raise 4.15-32 

EVA  Antenna,  Stow  4.15-32 

Event  Timer,  Set 4.13-44 

External  AV  (LGC  P30,  AEA  410+50000) 4.7-2 

Extravehicular  Activity  4.15-34 

F 

Final  Automatic  Request  Terminate  Routine  (R00)  . . . 4.6-40 

Fire /Smoke  in  Cabin  (Not  in  Suit  Loop) . 5.3-3 

Fire /Smoke  in  Suit  Loop 5.3-3 

FITH.  AGS 4.12-14 

Flagwords  4.4-33 

Forward  Hatch  (Cabin  Side),  Close  • 4.15-13 

Forward  Hatch  (Cabin  Side),  Open  4.15-13 
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Forward  Hatch  Opening  (Cabin  Side),  Emergency 

Forward  Hatch  (Outside),  Close  

Forward  Hatch  (Outside),  Open  

Forward  Velocity /Lateral  Velocity  Display  . 
Fresh  Start  


5.3-8 

4.15- 14 

4.15- 13 

4.5- 36 

4.6- 29 


G 


G&C 

AGS  att  error  nonzero  when  It  should  be  zero  (malfunction  procedure) 
AGS  att  error  zero  when  It  should  be  nonzero  (malfunction  procedure) 

FDAI  att  error  abnormal  (malfunction  procedure)  

FDAI  OFF  flag  appears  (malfunction  procedure) , . * ] 

FDAI  total  att  abnormal  (malfunction  procedure)  * 

G&C  General  

G&C  Reference  Data  . ’ ♦!!!!!!!»*  I * 

G&C  Reference  Modern  # [ •!!!!!!!!!!  1 

Rate  display  abnormal  (malfunction  procedure)  i !!!!!!!!!  ! 

Rate  gyro  test  falls  (malfunction  procedure) * 

RNG/RNG  RT  pwr/slg  fall  It  (malfunction  procedure)  .... 

GDA  Enable  .....  * .........  m 

Gylcol  Loop  Activation,  Primary  . !!!!!! 

Glycol  Pump  Check I l l l l ] * * *' 

Ground  Track  Determination  Program  (P21)  .•!!!!!!!****"* 


5.2-4 

5.2-4 

5.2- 4 

5.2- 5 
5.2-5 
4.6-3 

4.4- 2 

4.5- 2 

5.2- 5 

5.2- 6 

5.2- 6 

4.5- 27 

4.2- 9 

4.2- 21 
4.8-2 


H 


HEATERS 

HEATER  caut  It  (malfunction  procedure)  

Heater  Control  Temperature  Monitor  Display  

Heaters  Status  Check  

LR  temp  abnormal  (malfunction  procedure)  

RCS  quad  1 (2,  3,  4)  temp  abnormal  (malfunction  procedure) 

RR  temp  abnormal  (malfunction  procedure)  

S-band  antenna  temp  abnormal  (malfunction  procedure)  . . 

H20  Dispenser  Activation  

LCG  Recharge 


5.2- 62 
4.5-39 

4.13- 44 

5.2- 63 

5.2- 63 

5.2- 62 
5.2-62 

4.13- 16 

4.13- 14 


I 


ICDU  Zero  ...  

IMU  Coarse  Alignment,  Docked  Manual  

IMU  Orientation  Determination  Program  (P51)  . . 

IMU  Power-Down 

IMU  Power-Up  (LGC  Off) 

IMU  Power-Up  (LGC  Operating)  

IMU  Realign  Program  (P52)  

Increment  LGC  Time 

In-Flight  02  Demand  Regulator  Check  (Alternative) 

Initial  Entry  Status  Check  

Initial  Intravehlcular  Transfer  to  LM  

Initialize  Erasable  Dump  Via  Downlink  

Input  A RLS  for  Pinpoint  Landing  

Installation  of  16-Jfl  Sequence  Camera  Wedge  • . 
Install  Drogue  (CSM  Side)  


4.6- 30 

4.9- 16 

4.9- 2 

4.6- 5 

4.6- 4 

4.6- 4 

4.9- 5 

4.6- 32 

4.2- 27 

4.2- 2 
4.14-2 

4.6- 32 

4.6- 41 

4.13- 49 

4.14- 12 
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Install  Drogue  (LM  Side)  4.14-11 

Interrupt  Integration  4.6-38 

Intravehlculer  Operations  , 4.14-2 

Intravehlcular  Transfer  to  CSM  4.14-5 

Intravehlculer  Transfer  to  LM  (Second  Crewman) 4.14-3 

ISS  Coarse  Align  4.9-14 


J 


Jet  Select  Logic 


4.4-8 


L 


Landing  Confirmation  Program  (P68) . 4.10-92 

Landing  Gear  Deploy . 4.2-61 

Landing  Phase  (ROD)  Program  (P66)  4.10-88 

Landing  Radar  Checkout 4.6-80 

Landing  Radar  Power-Down  4.6-83 

Landing  Radar  Power-Up  .....  # 4.6-79 

Landing  Radar  Spurious  Test  Routine  (R77)  4.6-82 

Landing  Radar  to  Position  2,  Command 4.6-82 

LCA  Duty  Cycle  During  Secondary  Coolant  Loop  Operation  4.13-40 

LCG  Recharge 4.13-14 

LGC/CMC  Clock  Synchronisation  Routine  (R33)  . 4.6-20 

LGC/DSKY  Restrictions  4.4-2 

LGC  Erasable  Memory  Display /Update  ••  4.6-35 

LGC  Idling  Program  (POO) 4.6-5 

LGC  Power-Down  Program  (P06) 4.6-4 

LGC  Power-Up 4.6-3 

LGC  Programs 4.4-10 

POO  - LGC  Idling 4.6-5 

P06  - LGC  Power-Down 4.6-4 

P12  - Powered  Ascent 4.10-92 

P20  - Rendezvous  Navigation * 4.8-6 

P21  - Ground  Track  Determination 4.8-2 

P22  - Lunar  Surface  Navigation  4.8-22 

P25  - Preferred  Tracking  Attitude  4.6-26 

P27  - LGC  Update 4.6-6 

P30  - External  AV 4.7-2 

P32  - Coelllptlc  Sequence  Initiation  (CSI)  4.7-7 

P33  - Constant  A Altitude  (CDH)  4.7-14 

P34  - Transfer  Phase  Initiation  (TPI)  4.7-20 

P35  - Transfer  Phase  Midcourse  (TPM) 4.7-28 

P40  - DPS  Thrust 4.10-2 

P41  - RCS  Thrust ....... 4.10-38 

P42  - APS  Thrust  4.10-22 

P47  - Thrust  Monitor 4.10-50 

P51  - IMU  Orientation  Determination  4.9-2 

P52  - IMU  Realign  4.9-5 

P57  - Lunar  Surface  Align 4.9-22 

P63  - Braking  Phase  4.10-73 

P64  - Approach  Phase 4.10-86 

P66  - Landing  Phase  (ROD) 4.10-88 

P68  - Landing  Confirmation . 4.10-91 

P70  - DPS  Abort 4.10-106 

P71  - APS  Abort  . 4.10-116 

P72  - CSM  Coelllptlc  Sequence  Initiation  Targeting  4.7-38 

P73  - CSM  Constant  A Altitude  Targeting  4.7-41 

P74  - CSM  Transfer  Phase  Initiation  Targeting  4.7-43 

P75  - CSM  Transfer  Phase  Midcourse  Targeting  4.7-46 

P76  - Target  AV  (CSM) 4.7-33 

P77  - Target  AV  (LM) 4.7-34 


Bosk  Date 


Change  Date 


Page 


F-8 


26  September  1971 


UUTM.IJM 

APOLLO  OPRATIONS  HANDBOOK 

ALPHABETICAL  INDEX  (cant) 


Page 


LGC  Routines  . 

R00  - Final  Automatic  Request  Terminate  . 
R01  - Erasable  and  Channel  Modification  • 

R03  - DAP  Data  Load 

R04  - RR/LR  Self-Test  

R05  - S-Band  Antenna  

R30  - Orbit  Parameter  Display  

R31  - Rendezvous  Parameter  Display  . . . 
R33  - LGC /CMC  Clock  Synchronization  . . . 
R36  - Rendezvous  Out-of-Plane  Display  . . 

R47  - AGS  Initialization  

R60  - Attitude  maneuver  routine  

R62  - Crew-Defined  Maneuver  

R63  - Rendezvous  Final  Attitude  

R77  - LR  Spurious  Test  ...  

LGC  Self-Test  

LGC  Update  Program  (P27)  

Lighting 

AOT  Lighting  Check  

Caution  & Warning  Array  Checkout  .... 

COAS  Lighting  Check  

DSKY  Light  Test  

Lighting  Activation  & Checkout  

LiOH  Cartridge  Replacement,  Primary  .... 
Li OH  Cartridge  Replacement,  Secondary  . . . 

LM-to-CSM  Power  Transfer,  Unstaged  

Load  I MU  Attitude  Error  Meters  

Low-Power  S-Band  Backup  Voice,  LBR  Check  With 

LRV  Deployment  

Lunar  Launch  Contingency  Stowage  ...... 

Lunar  Stay  Operations  

Lunar  Surface  Navigation  

Lunar  Surface  Navigation  Program  (P22)  . . . 


4.4-11 

4.6-40 

4.6-41 

4.6-8 

4.6-64,80 

4.6-37 

4.8-3 

4.6-16 

4.6-20 

4.7-32 

4.6-23 

4. 6-12,-15, -27;4. 8-8, -11, -14,-17; 

4.9-10;4.10-27,-44,-65,-79;4.12-17 

4.6-11 

4.6-13 

4.6-82 

4.6-17 

4.6-6 

4.2-17 

4.2-19 

4.2-18 

4.6-19 

4.2-16 

4.13-9 

4.13-10 

4.3-28 

4.6-31 

Steerable  Antenna  4.2-40 

4.15-37 

4.15-42 

4.15-2 

4.8-22B 

4.8-22B 


M 


Malfunction  Procedures  

Abort  Guidance  Section  

AGS  warn  It  

DEDA  response  abnormal  .....  

Ascent  Propulsion  Section  

ASC  He  REG  1 (2)  tb  - bp j 

ASC  HI  REG  caut  It  

ASC  PRESS  warn  It \ [ 

ASC  QTY  caut  It  

Fuel  or  oxld  press  abnormal  

Fuel  or  oxld  temp  abnormal  

He  press  abnormal  or  deer  

Communication  Subsystem  

Cannot  acquire  phaselock  

Loss  of  ICS  

Loss  of  S-band  voice  comm  

Loss  of  VHF  voice  comm  with  CSM 

Loss  of  voice  comm  with  EVA  (one  man  EVA)  . . 
MSFN  reports  loss  of  PCM.  S-band  voice  OK  . 
One  crewman  has  abnormal  (unselected)  hot  mike 
S BD  RCVR  caut  It  


5.2- 1 

5.2- 13 

5.2- 14 

5.2- 14 

5.2- 27 

5.2- 29 

5.2- 29 

5.2- 28 

5.2- 29 
5.2-29 
5.2-29 

5.2- 29 

5.2- 43 

5.2- 46 

5.2- 44 

5.2- 45 

5.2- 44 

5.2- 47 

5.2- 46 

5.2- 44 

5.2- 46 
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Control  Electronics  Section  . 5.2-15 

Abnormal  dynamics  during  MPS  thrusting  5.2-19 

Abnormal  vehicle  dynaalca  (non-MPS) 5.2-16 

AGS  Pulse  or  direct  cmds  abnormal 5.2-18 

CES  AC  warn  It . 5.2-22 

CES  DC  warn  It 5.2-22 

ENG  GMBL  caut  It 5.2-20 

ENG  THRUST  6 CUD  THRUST  Ind  do  not  agree/off  schedule 5.2-21 

LM  drifts  out  of  deadband 5.2-17 

No  MPS  ignition  at  TIG  - 0 5.2-21 

No  MPS  shutdown 5.2-20 

PGNS  minimum  impulse  (V76)  cmds  abnormal 5.2-17 

PRE  AMPS  caut  It 5.2-22 

Premature  MPS  ignition  . . 5.2-20 

Prop  cmds  abnormal 5.2-18 

TTCA  cmds  abnormal 5.2-19 

Descent  Propulsion  Section  , 5.2-23 

DES  He  REG  1 (2)  tb  - bp 5.2-25 

DES  He  REG  2 (1)  tb  - gray 5.2-25 

DES  QTY  warn  It 5.2-26 

DES  REG  warn  It 5.2-24 

Fuel/oxld  press  abnormal  5.2-24 

Fuel/oxld  temp  abnormal  5.2-25 

FUEL  VENT/OXID  VENT  tb  - abnormal 5.2-26 

He  press  abnormal  5.2-25 

PQGS  ind  abnormal 5.2-26 

Electrical  Power  Subsystem  5.2-35 

A-C  voltage  high  • 5.2-40 

5 Bat  tb  abnormal  (UNSTAGED) 5.2-40 

5 Bat  tb  abnormal  (UNSTAGED) 5.2-40 

Bat  tb  abnormal  (STAGED  or  UNSTAGED) 5.2-40 

BATTERY  caut  It  (STAGED  or  UNSTAGED) 5.2-39 

Bus  functions  lost  5.2-42 

DC  BUS  warn  It  (STAGED) 5.2-38 

DC  BUS  warn  It  (UNSTAGED) 5.2-36 

INVERTER  caut  It 5.2-40 

VOLTS  - low 5.2-36 

Environmental  Control  Subsystem 5.2-49 

CABIN  press  - high 5.2-51 

CABIN  PRESS  - low  or  deer 5.2-50A 

CABIN  warn  It 5.2-50A 

C02  It 5.2-54A 

ECS  caut  It 5.2-54 

GLYCOL  caut  It 5.2-55 

GLYCOL  comp  It  •••.••  5.2-54A 

GLYCOL  press  - low  or  deer 5.2-56 

GLYCOL  temp  - high  or  lncr 5.2-55 

H20  QUANTITY  - low  or  deer  abnormally 5.2-50 

H20  SEP  It 5.2-54 

02  QTY  caut  It 5.2-53 

02  QUANTITY  - low  or  deer 5.2-53 

PART  PRESS  C02  - high 5.2-54A 

SUIT  FAN  It  5.2-54 

SUIT/FAN  warn  It 5.2-52 

SUIT  PRESS  - high  (egress  mode) 5.2-52 

SUIT  PRESS  - low 5.2-52 

Explosive  Devices  5.2-57 

ED  RELAYS  caut  It 5.2-58 

STAGE  SEQ  RELAY  SYS  A or  B It  - off  when  MASTER  ARM-ON 5.2-59 

STAGE  SEQ  RELAYS  SYS  A 6 B Its  - off  when  MASTER  ARM-ON 5.2-59 

MSFN  Advises  Both  Sys  A 6 B K7-K15  Failed 5.2-60 
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Guidance  & Control  Flight  Displays . 5.2-3 

AGS  att  error  nonzero  when  It  should  be  xero 1 5^3.4 

AGS  att  error  zero  when  It  should  be  nonxero 5*2—4 

FDAI  att  error  abnormal 5!  2-4 

FDAI  OFF  flag  appears 5.2-5 

FDAI  total  att  abnormal 5.2-5 

Rate  display  abnormal 5.2-5 

Rate  gyro  test  falls \ 5 [2-6 

RNG/RNG  RT  pwr/slg  fail  It 5.2-6 

HMt«« 5.2-61 

HEATER  caut  It  5.2-62 

LR  temp  abnormal 5.2-63 

RCS  quad  1 (2,  3,  4)  temp  abnormal ......  5.2-63 

RR  temp  abnormal 5.2-62 

S-band  antenna  temp  abnormal 5.2-62 

Primary  Guidance  & Navigation  Section 5.2-7 

le 5.2-10 

GIMBAL  LOCK  It 5.2-9 

ISS  warn  It 5*2-8 

“C  5! 2-12 

LGC  warn  It 5 2-9 

NO  TRACK  It \ 5I2-II 

RESTART  It 5*2—9 

RNDZ  RDR  caut  It 5.2-11 

TO®  5.2-9 

TRACKER  It 5.2-8 

VU'  lc 5.2-10 

Reaction  Control  Section  . 5.2-31 

He  press  low  or  deer 5.2-32 

PQMD  abnormal  5.2-32 

RCS  A (B)  REG  warn  It  ...  5.2-33 

RCS  caut  It....  5.2-32 

RCS  press  or  temp  abnormal 5.2-32 

RCS  TCA  warn  It 5.2-33 

TB  abnormal  (QUAD)  5.2-33 

TB  abnormal  (MAIN  SOV,  CRSFD.  ASC  FEED) 5.2-33 

MESA  Operation 4.15-34 

MESA  Equipment  Handling  and  Transfer  4.15-36 

MESA  Exterior  Blanket  Removal  . 4.15-35 

MESA  Height  Adjustment 4.15-35 

MESA  Manual  Deployment  ...  4.15-35 

MESA  Remote  Deployment 4.15-34 

SRC  Removal 4.15-37 

TV  Camera  Deployment  4.15-36 

Mission  Timer.  Set  4.2-20 

Mode  I Attitude  Error  Display  4.6-38 

Mode  II  Attitude  Error  Display  •••••  ••••  4.6-38 

MPS  Basic  (Staged)  ....  4.13-28 

MPS  Basic  (Unstaged)  4.13-28 


N 

Navigation 4.8-2 

Navigation.  LM  Rendezvous 4.8-5 

Navigation.  Lunar  Surface  4.8-22 

Navigation.  Orbital  * 4.8-2 

Noun  List ••••• 4.4-14 
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0 


Option  Codes  (V04  N06,  V04  N12,  or  VOS  N06) 4,4-28 

Orbital  Navigation 4,8-2 

Orbital  Thrust  ...  4.10-2 

Orbit  Parameter  Display  (PGNCS  R30  & AGS) 4.8-3 

ORDEAL  Initialization  . 4.6-33 

Overhead  Hatch  (CSM  Side),  Close  4.14-10 

Overhead  Hatch  (CSM  Side),  Open  4.14-9 

Overhead  Hatch  (LM  Side),  Close  4.14-10 

Overhead  Hatch  (LM  Side),  Open  4.14-9 

02  Deaand  Regulator  Checkout  4.2-24 

02  Demand  Regulator  Check  (Alternative),  In-Flight  4.2-27 

02  Supply  Activation  . 4.2-23 


P 


PGA  Cooling,  Reverse  02  Uablllcals  for 4.13-15 

PGNCS 

AGS  Initialization  Routine  (R47)  4.6-23 

Crew-Defined  Maneuver  Routine  (R62)  4.6-11 

DAP  Data  Load  Routine  (R03) 4.6-8 

DSKY  Light  Test 4.6-19 

Erasable  Modification  Routine  (R01)  4.6-41 

Enable  W-Matrlx  Initialization 4.6-33 

Final  Automatic  Request  Terminate  Routine  (R00)  . 4.6-40 

Fresh  Start 4.6-29 

ICDU  Zero  4.6-30 

IMU  Power-Down 4.6-5 

IMU  Power-Up  (LGC  Off) 4.6-4 

IKU  Power-Up  (LGC  Operating) 4.6-4 

Increment  LGC  Time 4.6-32 

Initialise  Erasable  Dump  Via  Downlink  4.6-32 

Input  ARLS  For  Pinpoint  Landing 4.6-41 

Interrupt  Integration  4.6-38 

LGC /CMC  Clock  Synchronization  Routine  (R33) . . 4.6-20 

LGC  Erasable  Memory  Display /Update . . . 4.6-35 

LGC  Idling  Program  (POO) 4.6-5 

LGC  Power-Down  Program  (P06) 4.6-4 

LGC  Power-Up 4.6-3 

LGC  Self-Test 4.6-17 

LGC  Update  Program  (P27)  4.6-6 

Load  IMU  Attitude  Error  Meters 4.6-31 

Mode  I Attitude  Error  Display 4.6-38 

Mode  II  Attitude  Error  Display 4.6-38 

Move  This  Vehicle  State  Vector  to  Other  State  Vector  4.6-39 

ORDEAL  Initialization  4.6-33 

PGNCS /AGS 4.7-2 

PGNCS /AGS  Align 4.9-17 

PGNCS  (Alignment) 4.9-2 

PGNCS  Attitude  Hold/Rate  Cnmsanri 4.5-4 

PGNCS  Attitude  Rate/Error  Display * 4.5-32 

PGNCS  Automatic 4.5-2A 

PGNCS  Lunar  Surface  Align  Program  (P57) 4.9-22 

PGNCS  Minimal  Impulse 4.5-4A 

PGNCS  (Prethrust)  4.7-32 

PGNCS  Total  Attitude  Display 4.5-30 

PGNS  4.6-3 

PIPA  Bias  Measurement  & Loading 4.6-21 

Preferred  Tracking  Attitude  Program  (P25) 4.6-26 

Rate  of  Descent  Cont  roller /LGC  Interface  Check 4.6-23 
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Rendezvous  Final  Attitude  Routine  (R63)  A. 6-13 

Rendezvous  Paraneter  Display  Routine  (R31)  4.6-16 

4.6-36 

RR  CDU  Zero 4.6-31 

S-Band  Antenna  Routine  (R05)  4.6-37 

Show  Bankaum  4.6-17 

W-Hatrlx  Error  Dlaplay  4.6-39 

PIPA  Blaa  Measurement  & Loading 4.6-21 

PLSS 

Cooling  H20  Changeover t LM  H20  (LCG)  to  PLSS  H20 4.13-28 

Cooling  H20  Changeover,  PLSS  H20  to  LM  H20  (LCG) 4.15-28 

PLSS/EVCS  Electrical  Checkout,  One-Man  EVA  . 4.15-20 

PLSS/EVCS  Electrical  Checkout,  Two-Man  EVA  . 4.15-17 

PLSS  Recharge 4.15-28 

Feedwater  Reservoir  and  Auxiliary  Tank  Recharge,  Gravity  Environent  . . . 4.15-29 

Oxygen  Recharge  ....  4.15-28 

Vacuum  Changeover  - PLSS  to  LM 5.3-5 

Post-EVA  Final  Subsystems  Configuration  •...  4.15-26A 

Powered  Ascent  4.10-92 

Powered  Ascent  Program  (P12)  With  AGS  Followup/In  Control  4! 10-92 

Powered  Descent  . 4.10-73 

Power  Transfer,  LM-to-CSM  (Unstaged)  4.3-21 

Preferred  Tracking  Attitude  Program  (P25)  4.6-26 

Prelaunch  Closeout  Check  4.1-2 

Prethrust  4.7-2 

Primary  Glycol  Loop  Activation 4.2-9 

Primary  Sublimator  Activation  4.2-16 

Propulsion  (Subsystem  Management)  4.13-28 


R 


4.6-64 

Command  Landing  Radar  to  Position  2 4.6-82 

Landing  Radar  Checkout  4.6-80 

Landing  Radar  Power-Up  ....  4.6-79 

Landing  Radar  Power-Down 4.6-83 

Landing  Radar  Spurious  Test  Routine  (R77)  4.6-82 

Radar  Signal  Strength  Display  4.5-39 

Rendezvous  Radar  Coarse  Align  4.6-69 

Rendezvous  Radar  Continuous  Designate,  Terminate  4.6-79 

Rendezvous  Radar  Initial  Activation  & Checkout  4 .6-6 4 A 

Rendezvous  Radar  LM  State  Vector  Update,  AGS  Manual  4.8-19 

Rendezvous  Radar  Manual  Designation  to  Mode  II  4.6-70 

Rendezvous  Radar  Manual  Side-Lobe  Acquisition  Check  & Main-Lobe  Acquisition 

Verification  . 4.6-71 

Rendezvous  Radar  Power-Up  . •••••  4.6-64 

RR  Azimuth  Rate /Elevation  Rate  Dlaplay 4.5-36 

RR  CDU  Zero 4.6-31 

RR  LOS  Azimuth  and  Elevation  Display  (V85)  4.5-40 

RR  Shaft  Angle/Trunnion  Angle  Display  4.5-35 

Range/Range  Rate  Dlaplay 4.5-37 

Rate  Gyro  Check 4.6-54 

Rate  of  Descent  Controller/LGC  Interface  Check  4.6-23 

RCS  Bum  for  Lunar  Impact  (Unmanned  Ascent  Stage)  4.10-53 

RCS  Hot /Cold  Firing  Check  4.2-57 

RCS  Perldolc  Monitoring  4.13-34 

RCS  Pressurization  4.2-54 

RCS  Primary  Coil  Enable 4.5-2 

RCS  Staging  4.12-9 

RCS  Thrust  Program  (P41)  With  AGS  Followup/In  Control 4.10-38 

RCS  Translation  4.5-28 

Relay  Mode:  CSM  Voice  to  MSFN 4.13-22 

Relay  Mode:  EVA  (One-Man  EVA) 4.13-21 

Relay  Mode:  EVA  (Two-Man  EVA) 4.13-20 
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Rendezvous  Pinal  Attitude  Routine  (R63)  4.6-13 

Rendezvous  Navigation,  LM  . 4.8-6 

Rendezvous  Nsvlgstlon  Program  (P20),  LM 4.8-6 

Rendezvous  Out-of-Plane  Display  Routine  (R36)  4.7-32 

Rendezvous  Parameter  Display  Routine  (R31)  4.6-16 

Restart  4.6-36 


S 


S-Band  Activation  & Checkout,  Using  Omni  Antenna 4.2-34 

S-Band  Antenna  Cooldown  . 4.13-26 

S-Band  Antenna  Routine  (R05)  4.6-37 

S-Band  Backup  Voice  & Keying  Check  4.2-45 

S-Band  Configuration  for  LOS  4.13-19 

S-Band  CWEA  Enable  4.13-23 

S-Band  PH  Check # # 4.2-43 

S-Band  LBR  Data  Enable  4.13-23 

S-Band  Ranging,  Voice,  and  Teleaentry  Check  • • • . • 4.2-43 

S-Band  Steerable  Antenna  Activation  and  Checkout  4.2-34 

Secondary  S-Band  Transceiver  6 Power  Amplifier  Check  4.2-44 

Set  Mission  Timer 4.2-20 

Shades,  Deploy  4.13-51 

Shades,  Stow  4.13-51 

Show  Banks um 4.6-17 

Sleep  Station 4.15-32 

Sleep  Station,  Deploy  4.15-32 

Sleep  Station,  Stow 4.15-33 

SRC  Removal 4.15-37 

Staging  4.12-2 

Star/P least  List  4.4-26 

State  Vector,  Move  This  Vehicle  State  Vector  to  Other  4.6-39 

Sublimator  Activation,  Primary  4.2-16 

Subllmator  Dryout  4.3-10 

Sublimator  Dryout,  Preparation  for . 4.3-2 

Subsystem  Activation 4.2-2 

Subsystem  Configuration  for  EVA  Preparation  4.15-15 

Subsystem  Deactivation 4.3-2 

Subsystem  Deactivation,  Pinal  . ......  4.3-12 

Subsystem  Management 4.13-3 

Suit  Pan  Activation,  Checkout,  and  Water  Separator  Check 4.2-23 

SUIT  ISOL  Valve  Check  4.2-22 

Symbols  and  Abbreviations,  Definitions  of  D-l 
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Target  AV  Program  (P76)  • • . • 4.7-33 

Thrust  4.10-2 

Thrust  Display  4.5-38 

Thrust  Monitor  Program  (P47)  4.10-50 

Thrust,  Orbital  4.10-2 

Timer  Electroluminescent  (EL)  Numeric  Check 4.2-20 

Torque  Gyros  4.9-14A 

Transfer  Phase  Initiation  (LCC  P34,  AEA  410+30000,  Search;  6 410+40000,  Execute)  . 4.7-20 

Transfer  Phase  Midcourse  (LGC  P35,  AEA  410+40000)  4.7-28 

Transfer  to  CSM,  Crewman  Vacuum 5.3-6 

Transfer  to  CSM,  Intravehlcular  4.14-5 

Transfer  to  LM  (Second  Crewman),  Intravehlcular 4.14-3 

Transfer  to  LM,  Initial  Intravehlcular  4.14-2 
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Transfer  Umbilical  , Crewman  Disconnect  . . . 4.2-28 

Transfer,  Using  OPS,  Emergency 5*3.7 

Translation  Control  Modes  # 4! 5-14 

Tunnel  Pressure  Equalization  From  LM  . . . . 4!l4-12 

Tunnel  Pressurization  From  LM,  Using  LM  Cons  tumbles  . . . , 4^14-13 

Tunnel  Pressurization  From  LM,  Without  Using  LM  Consumables  4! 14-12 

TV  Camera  Deployment  4.15-36 

TV  Camera  Operation  4,15-42 

U 

Undocking  From  CSM,  LM 4.H-2 

Urine  Collection  Assembly,  Transfer  Urine  to  Small  . 4.13-47 

Utility  Lights  Activation  & Checkout  . 4.2-17 

V 

Vacuum  Brush  Operation  . . 4.14-14 

Vacuum  Changeover  - PLSS  to  U! 5.3-5 

Verbs 

Verb  List  ......  ........  4.4-12 

V40  - Zero  CDU  (H20) 4*6-30 

V40  - Zero  CDU  (N72) 4.6-31 

V41  - Coarse- Align  CDU  (N20) . ] 4.9-14 

V41  - Coarse-Align  CDU  (N72) 4! 6-69 

V42  - Fine-Align  IHU 4.9-15 

V43  - Load  FDAI  Error  Needles 4.6-31 

V44  - Terminate  RR  Continuous  Designate 4.6-79 

V47  - Initialize  AGS  (R47)  4.6-23 

V48  - Start  DAP  Data  Load  Routine  (R03) 4.6-8 

V49  - Start  Crew-Defined  Maneuver  (R62) . . 4.6-11 

V55  - Increment  LGC  Time 4.6-32 

V59  - Command  LR  to  Position  2 4.6-82 

V61  - Display  DAP  Attitude  Error 4.6-38 

V62  - Display  Total  Attitude  Error  4.6-38 

V63  - RR/LR  Self-Test  (R04)  4.6-64,80 

V64  - Start  S-Band  Antenna  Routine  (R05)  4.6-37 

V66  - Vehicles  Attached:  Move  This  Vehicle  State  Vector  to  Other  Vehicle  • . . 4.6-39 

V67  - W-Matrix  RMS  Error  Display  4.6-39 

V69  - Restart 4.6-36 

V70  - Update  Liftoff  Time 4.6-6 

V71  - Universal  Update,  Block  Address 4.6-6 

V72  - Universal  Update,  Single  Address 4.6-6 

V73  - Update  LGC  Time 4.6-6 

V74  - Initialize  Erasable  Dump  via  Downlink 4.6-32 

V78  - Start  LR  Spurious  Return  Test  (R77) 4.6-82 

V79  - Stop  LR  Spurious  Return  Test  (R77)  . . 4.6-82 

V82  - Request  Orbit  Parameter  Display  (R30) 4.8-3 

V83  - Request  Rendezvous  Parameter  Display  (R31)  4.6-16 

V89  - Start  Rendezvous  Final  Attitude  Maneuver  (R63)  4.6-13 

V90  - Request  Rendezvous  Out-of-Plane  Display  (R36)  ......  4.7-32 

V91  - Show  Banksum 4.6-17 

V93  - Enable  W-Matrlx  Initialization 4.6-33 

V96  - Interrupt  Integration  and  go  to  POO 4.6-38 

VHP  Activation  & Checkout 4.2-31 

VHP  B Data  Enable  ........  4.13-23 

VHP  B Simplex  Check  .....  4.2-33 

VHP  Ranging  Check  4.13-24 
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Waste  Management . 4.13-44 

Defecation  Disposal  • ........  4.13-49 

Emesis  Disposal  ••  4.13-48 

Transfer  Urine  to  D/S  Wests  Container  (Alternative  Mode)  4.13-46 

Transfer  Urine  to  D/S  Waste  Container  (Prime  Mode)  •••••••••  4.13-45 

Transfer  Urine  to  Snail  Urine  Collection  Assembly  • 4.13-47 

Water  Separator  Check 4.2-23 

W-Matrlx  Error  Display  4.6-39 

Window  Shades  (CDR,  LMP,  & Docking)  4.13-51 
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